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ABSTRACT

Connecting Living and Learning About Sustainability:
Installing an Edible Forest Garden in Housing
at The Evergreen State College

Natalie Pyrooz

Through gardening, people can attain closer contact with the land and natural envi-
ronment. Higher education institutions have been initiating changes in their curricu-
lum and operations reflecting their growing acceptance of the sustainability move-
ment. Edible forest gardens offer a sustainable approach to landscape interaction, as
they are based on ecological principles while concurrently producing food. This case
study focuses on the installation of an edible forest garden in the residential area of
The Evergreen State College in Olympia, WA. It explores the questions: a) how can
edible forest gardens influence student learning about sustainability and food issues,
and b) can edible forest gardens be an important solution in a campus sustainability
plan?

Data was collected using interviews with the campus and greater community, and
with pre-and post-surveys collected from students in a participating class program.
Results indicate that edible forest gardening workshops positively affected stu-
dents’ learning about sustainable food production. The addition of the garden to

the campus was seen as a sustainability project that addressed many of the campus’
sustainability goals, and encouraged both student and institutional learning op-
portunities through collaboration between students, faculty and staff. Edible forest
gardens were seen as addressing several sustainability issues, including: land use,
ecology, food systems, ethnobotany, and bioregional concepts. Perceived benefits of
the garden included: support of teaching and learning, further connecting students
to place, and establishing student feelings of ownership. It also serves as an example
of sustainable grounds maintenance. However, many challenges exist in establishing
perennial food producing gardens on campus, particularly in regards to continuity
and long-term maintenance, and require careful planning to address.

This study can serve as a model for other campuses seeking methods of actively
bringing sustainability into their grounds and operations as well as their curriculum.
[t also demonstrates ways in which gardens can serve as a teaching tool at the higher
education level.
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Chapter 1 | Introduction: An Edible Forest Garden at The
Evergreen State College

Gardening brings people closer to the land, through working the soil, observing
things grow, and reaping the rewards. It can also be a step in the movement towards
sustainability: not only does growing one’s own food reduce miles traveled between
food origin and consumption, it also teaches the gardener about the natural
environment. College campuses are rapidly advancing the forefront of sustainability
research and education, and have the opportunity to concurrently improve their
operations (Cortese 2003). As institutes of higher education make these changes to
their curricula and operations, they are compiling cohesive plans to determine their

pathways towards sustainability.

Edible forest gardens (EFGs) provide a unique opportunity to connect gardening
with sustainability in higher education. Most other studies have focused on gardens
in an educational context at the K-12 level, and typically feature annual vegetable
gardens (Civil 2007, Graham et al. 2005, Graham and Zidenberg-Cherr 2005,
Higgs and McMillan 2006, Morgan et al. 2009, Ozer 2007), though a few highlight
teaching gardens on college campuses (Hamilton 1999, Mkinne and Halfacre
2008, VanDerZanden and Cook 1999). Some college and university campuses
feature some sort of food production on their grounds (i.e. Oberlin College,
Sterling College, Warren Wilson College), and many have developed sustainable
landscaping plans and objectives (AASHE website, accessed September 22, 2009).
These plans often call for grounds to be managed to: minimize inputs and outputs,
eliminate or minimize pesticides, conserve water, highlight native species, include
species important for pollination, and/or create natural wetland or forest areas.

Edible forest gardens consist of diverse assemblages of primarily perennial food-



producing species. Defined by several vertical layers of plants performing multiple
ecosystem functions, edible forest gardens mimic forest systems and are largely self-

maintaining, while providing prime habitat features for wildlife.

The focus of this research is to determine whether edible forest gardens can result in
sustainability learning and living at both the institutional and the student scale.

My research focused on a two-part question: Can edible forest gardens on a college
campus facilitate sustainability (a) through teaching and learning with students both
in and out of the classroom, and (b) for the campus community, as a component of a
campus sustainability plan? I assert that EFGs in campus housing are an important
component of a campus sustainability plan. Gardens can create cross-institutional
relationships between campus groups, requiring collaboration and participation
with facility operations. Many challenges and opportunities arise when executing

a campus project, and the process of garden installation is enlightening for other
institutions incorporating gardens into their sustainability plan. The installation
process creates a hands-on learning experience that cultivates a deep sense of
meaning about food and place, raises awareness about sustainability issues in food

systems, and develops a sense of community.

A Case Study at The Evergreen State College

This case study is focused on the installation of an edible forest garden in the
housing area at The Evergreen State College campus, and its direct and indirect
effects on learning about sustainability. Evergreen is a unique campus, both in its
pedagogy and operations. However, it presents many of the same sustainability
challenges that are encountered in other college campuses as well as large-scale

institutions. The case study will provide insights to the importance of landscaping



with edible plants in a public setting, and the educational opportunities that occur

both within and outside of classroom learning.

Chapter Outline

Chapter 2 will review and critique the campus sustainability movement, in
particular as it pertains to the Evergreen State College. Next, Chapter 3 will consider
current literature and posit the importance of edible forest gardens as an ecological
alternative for growing food and grounds management. Chapter 4 discusses and
justifies methodology: I speak to the methods used to collect the data, further justify
the case study method, and outline my limitations. After that, Chapter 5 presents the
findings from the research. Lastly, Chapter 6 will open into discussion on what the

research means for the institution itself, as well as in a wider context.






Chapter Il | The Sustainability Movement on College Campuses

Higher education has unique academic freedom and the critical
mass and diversity of skills to develop new ideas, to comment on
society and its challenges, and to engage in bold experimentation in
sustainable living.

Anthony Cortese 2003

Although colleges and universities are notoriously slow to create changes in
curriculum (Altbach 1974), these institutions are in a unique position to emerge as
leaders in the sustainability movement (Cortese 1992). There are several reasons
for this: they are centers of teaching, learning, and research and as a result they
have the potential to equip the next generation with skills and concepts for the
future (Cortese 2003). In addition to realized outcomes and educational process,
sustainability challenges the foundation upon which institutions of higher education
are built, and can be a catalyst for curricular and operational innovation (Corcoran
et al. 2004). Many campuses constitute an all-inclusive system: with food services,
housing, employment, and leisure (M’Gonigle and Starke 2006). Ranging in size
from less than 1,000 to over 40,000 students, colleges and universities have the

opportunity to confront a wide range of sustainability challenges at different scales.

Campus Sustainability

Several benchmarks have led to the increased acceptance and integration of
sustainability recognition in higher education (Wright 2002). In 1972, the Stockholm
Declaration recognized the interdependency between humans and the environment,
offering 24 principles to attain sustainability, including a clear message outlining the
need for environmental education (UNESCO 1972). However, it wasn’t until almost
20 years later, in 1990, that university administrators made their first commitment

to sustainability in higher education with the Talloires Declaration, asserting



the need for universities to assume a leadership role in advancing sustainability
(UNESCO 1990). Several other declarations were developed throughout the early
1990s and incorporated to various extents at universities around the world (Wright
2002). The Thessaloniki Declaration in 1997 became the first to argue the essential
place of sustainability learning within all disciplines, and clearly link ecological
sustainability with social responsibility (UNESCO 1997). The most recent higher
education sustainability objective is the American College and University Presidents
Climate Commitment, to which there are over 600 signators, focusing sustainability

efforts on the daunting task of addressing climate change (ACUPCC 2008).

In the last several years, sustainability has become a buzzword in higher education,
and an unprecedented number of schools are jumping on the bandwagon (AASHE
website, accessed April 17, 2009). The Association for the Advancement of
Sustainability in Higher Education (AASHE) consists of 647 member schools from
across the nation (480 four-year and graduate institutions, and 167 two-year

and community colleges). Demonstrating the still-growing movement, 21 new
members joined in February 2009, 12 in March 2009, and 11 in June 2009 (AASHE
website, accessed April 17, 2009). Prospective students often consider a campus’
sustainability efforts as they are make decisions about where to continue their
education: 66% of college applicants indicated that a college’s environmental
commitment weighed upon their decision-making in choosing a school (Princeton
Review 2008). Distinguishing a campus’ dedicated efforts at ecological and social
responsibility from one that is merely “greenwashing” to attract prospective
students (i.e. signing the declarations and not taking sincere action) can sometimes

be difficult.



However, comprehensive assessments are under development to measure

campus sustainability efforts. At the forefront is AASHE’s Sustainability Tracking,
Assessment, and Rating System (STARS), a tool to gauge campus’ progress in their
sustainability efforts. Since sustainability is a developing area of research, there had
been no tracking system to compare or rate progress in this area (AASHE website,
accessed April 17, 2009). By assigning credits, STARS generates a ‘report card’

of campus sustainability, evaluating three broad areas: education and research,
operations, and administration and finance. Within these categories, specific

areas examined include curriculum, faculty and staff development, buildings,
grounds, dining services, waste minimization, purchasing, transportation, planning,
affordability, and sustainability infrastructure (AASHE 2008). This comprehensive
tool was piloted by 66 colleges and universities, including Evergreen, in the United
States and Canada in 2008, and its revised version was released in April 2009.
Evergreen’s pilot assessment was coordinated by graduate student Kyle Murphy,
whose thesis concluded that not only did the tracking tool serve as a benchmark of
indicators for the school’s sustainability efforts, but also assisted in organizational

learning by the institution about sustainability (Murphy 2009).

Gardens and Campus Sustainability

Many colleges and universities are struggling to incorporate sustainability concepts
and operations into their institutional paradigm and communicate them across
distinctive populations of students, faculty, and staff (Sharp 2002). There are
several avenues through which sustainability can be incorporated into the campus
culture. These include: curricular integration to existing disciplines, operations and
facilities, dining, housing, recreation and student life, and at the administrative level
(Creighton 1999, M'Gonigle and Starke 2006). Each of these areas presents its own

suite of challenges. As this thesis will demonstrate, the addition of edible forest



gardens to campus grounds can both teach and demonstrate sustainability at several

of these intersections.

Gardens arise as one tactic in promoting sustainability practices in operations and
curriculum, and many schools are installing variously-themed gardens on their
grounds. Of 88 campuses that have submitted applications to AASHE’s Campus
Sustainability Leadership Awards, 43 of them highlight gardens (AASHE website,
accessed April 22, 2009). These include many types of gardens: native plant gardens,
rain gardens, rooftop gardens, organic gardens that provide food to the campus food
service provider, community gardens which are tended by students or community
members (AASHE website, accessed April 22, 2009). The functions served by these
gardens included food, demonstration and education, habitat or restoration value,
and reducing water use. Gardens typically were addressed within either campus
operations or student life, depending on who is responsible for caring for them.
Some spaces are maintained by grounds maintenance staff, whereas others are
cared for by student groups. Maintenance is one determining factor in assessing

the potential for teaching about sustainability through ongoing interaction with

the garden. Oberlin College has installed edible landscaping on the grounds of

their environmental building, which includes annual and perennial gardens
demonstrating the food capable of being produced in urban and suburban areas. At
Warren Wilson College, the landscaping crew and residents maintain a permaculture

garden for vegetables, fruits, and herbs by the EcoDorm.

Edible forest gardens, due to their holistic approach and design, do not fit into the
confines of a traditional academic discipline (Jacke and Toensmeier 2005). Rather,
when integrated into curricula, they can reach across multiple branches of learning.

The Curriculum for the Bioregion Initiative, nationally recognized for working with

8



educators across disciplinary boundaries to bridge sustainability into curriculum,
recommends bringing sustainability into existing disciplines rather than define
disciplinary confines for the subject itself (The Washington Center for Improving
Undergraduate Education 2008). The Initiative’s philosophy is rooted in re-orienting
the curricula of majors, minors, and general education, designing interdisciplinary
curricula, and integrating community-based or service-learning opportunities into
existing courses (The Washington Center for Improving Undergraduate Education
2008). Because of their place-based nature, edible forest gardens are particularly
effective in communicating bioregional concepts. Since they are tangible, they can

create a hands-on learning experience.

Sustainability At The Evergreen State College: Successes and Struggles

The Evergreen State College (TESC or Evergreen) is widely considered a leader

in sustainability. Despite the recognition the campus has received, it is struggling

in determining how to proceed in developing a sustainability ethic, and become a
truly carbon neutral, zero-waste campus. There is not room in this work nor is it my
intent to comprehensively describe or assess Evergreen’s sustainability programs,
but providing a clear picture of some of the current highlights and challenges will set
the stage for understanding how edible forest gardens fit into the bigger picture of

sustainability on this campus.

A set of goals and strategies was outlined in 2006 to lead the campus towards
sustainability: while most are in progress, some are not on target to being met.
These include specific targets, i.e. “Increase local/organic food purchases to 40%
by 2010,” as well as broader approaches, for example, “Increase opportunities
for a practical education in sustainability.” A Climate Action Plan, compiled by a

collaboration of students, faculty, was completed and approved in summer 2009 and

9



submitted to the American College and University Presidents Climate Commitment
(TESC 2009a). One of the goals included in the plan is to re-purpose designated
lawns and underutilized areas with forest and garden space. Edible forest gardens
established in some of these areas will further demonstrate commitment to

sustainability, and provide a link to the curriculum.

Evergreen has been the recipient of several awards in regards to the campus’
sustainability efforts. For example, the National Wildlife Federation considered

Evergreen to have an ‘exemplary’ sustainability program (NWF 2008). The Princeton

Review awarded Ev ergreen a 99 (on
a scale of 60-99) in its Green Rating

of colleges (Princeton Review 2009).

The college was one of the first
signatories to the President’s Climate

Commitment in 2007. Evergreen

hosts the first publicly funded LEED
Gold public building in Washington,
including green features such as
recycled wood floors, green roofs, and

passive solar designs (TESC website,

accessed October 2, 2009); purchases

100% chlorine-free recycled paper; Photo 2.1 Seminar Il Building at TESC.

The Seminar II building earned LEED gold
standard. This photo illustrates stormwater
products. The student-initiated Clean  drainage that incorporates a themed
teaching Garden, and outdoor hallways
eliminating the need for additional lighting
and temperature control. Photo credit: Lara
Swimmer.

and uses Green Seal approved cleaning

Energy Committee collects student
fees to purchase green energy tags

to offset 100% of campus energy use

10



with renewable energy sources and fund sustainability-related projects. The Organic
Farm on campus composts food waste from the campus housing area, and other
compostables collected across campus are taken to Silver Springs Organics, a local

composting facility.

While much progressive action is being taken and there is considerable good
publicity, there is room for critical assessment of Evergreen’s progress. For example,
the commercial compost program is laden with obstacles, and an established plan

for operation of this is still under construction. While 82% of residents claimed to
understand the recycling and composting systems on campus, 80% of materials
found in a campus waste audit were compostable or recyclable (Raab 2009, TESC
2009b). Evergreen is struggling to meet another large-scale goal of purchasing 40%
local and/or organic food; while the campus has reached approximately 33%, the last
7% is currently prohibitively expensive (Field notes 2009). The rural setting of the
campus presents a challenge in reducing its transportation-related carbon footprint.

Sustainability-themed student housing has yet to develop a successful program.

Evergreen supports a Sustainability Office, formed in 2008, that is situated within
the President’s Office, under the supervision of the Sustainability Director. A
Sustainability Council, consisting of faculty, staff, upper-level administration, and
student representatives, make campus-wide sustainability-oriented decisions.

Four working groups, focused on outlining and achieving goals related to food
sustainability, alternative transportation, energy, and waste reduction, consist

of faculty, staff, and students, who regularly attend Council meetings to report
progress and make recommendations. The interdisciplinary structure of Evergreen’s
curriculum favors integration of sustainability concepts. The 2008-09 catalog

highlights 19 full-time programs directly focused on sustainability studies, exploring

11



such varied disciplines as community planning, social justice, food and agriculture,
ecology, history and culture, policy, economics, and business (TESC website,

accessed April 22 2009).

The Greener Living Program seeks to instill an ethic of sustainability on the college
campus, and supports several programs engaging students through curricular and
extracurricular activities, and providing solutions to create a more sustainable
lifestyle. Situated primarily in campus housing, the program endeavors to create

a place for students to practice sustainability in their own lives. The campus
Residential and Dining Services (RAD, or RAD Services) at Evergreen includes
“Sustainability” in its mission statement, attempting to create meaningful space

for students to live sustainably. RAD Services engages a Sustainability Theme
House, partners with the Organic Farm to help residents compost, uses eco-friendly
materials in remodel projects and attempts to donate or recycle all materials, has
purchased electric vehicles for campus driving, utilizes Clear Stream recycling

from Thurston County Solid Waste, and uses a suite of certified green cleaning
products. They have created Kitchen Garden raised bed plots, collaborated with the
Community Gardens to organize seed planting workshops, and installed an edible
forest garden. To achieve these goals, they have created a student Sustainability
Coordinator position, which I filled in the 2008-09 academic year, to further
research and implement ways in which the campus could become more sustainable.

The edible forest garden installed in the spring of 2009 is the focus of this research.

Edible Forest Gardens in a Campus Sustainability Plan
In 2002, an arboretum plan was established and approved by the CLUC and the
faculty for the installation of eleven teaching gardens throughout the campus

core, in addition to the pre-existing Longhouse Ethnobotanical Garden initiated by

12
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Figure 2.1 Map of Evergreen’s teaching gardens (Bowcutt 2008)

faculty member Marja Eloheimo (Bowcutt 2002). The plan was updated in 2008
and added to the current Campus Master Plan’s appendices (Bowcutt 2008). Goals
of these gardens are both social (educational value, aesthetics, celebrating cultural

diversity, fostering social justice) and environmental (promoting sustainable garden
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design, reduction of water and energy use, improvement of wildlife habitat). Though
proposed and established prior to Evergreen’s formal foray into developing campus
sustainability measures, these gardens act as a step towards sustainability. Twelve
teaching gardens have now been established, and are a result of collaborative
partnerships between faculty, staff, students, alumni, various campus entities (i.e.
the Organic Farm, the Longhouse), and the greater community (Bowcutt 2008).
Partners outside the campus community include government agencies (the City of
Olympia, Washington Department of Transportation, Washington State University’s
cooperative extension program Native Plant Salvage), non-profit organizations, and
for-profit organizations. The gardens have several themes, including native plants,
ethnobotany, rain gardens, pollinator gardens, and roof gardens (Bowcutt 2008).
The edible forest garden theme complements that of the other gardens as it expands
the scope of teaching and learning to include edible foods in Evergreen’s Teaching

Gardens, while falling in line with the pre-established goals outlined above.

As Evergreen institutionalizes sustainability, the Climate Action Plan will outline
strategies for the next 10 years. Currently under development and review by the
Sustainability Council, the Climate Action Plan rigorously reviews the campus’
carbon footprint, establishing concrete steps to achieve carbon neutrality (TESC
2009a). The goal to re-purpose several lawn areas into edible or native forest will
reduce maintenance, particularly by greenhouse gas-intensive equipment like lawn
mowers and leaf blowers. It will also increae carbon sequestration and ecosystem
services, as well as create educational opportunities (TESC 2009a). The next
chapter looks more closely at what edible forest gardens have to offer, and how they

intimately connect to sustainability principles and practices.
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Chapter 11l | Edible Forest Gardens

Conservation is a state of harmony between men and the land. By
land is meant all of the things on, over, or in the earth. Harmony with
land is like harmony with a friend; you cannot cherish his right hand
and chop off his left. That is to say, you cannot love game and hate
predators; you cannot conserve the waters and waste the ranges; you
cannot build the forest and mine the farm. The land is one organism.

Aldo Leopold, Round River

This chapter will review literature on edible forest gardens, explaining their
principles, history, and connection to food sustainability, finishing with examples

of gardens as teaching tools. I will first describe what edible forest gardens are and
how their design philosophy concurs with forest ecology theory. Next, I'll show how
land management similar to forest gardens has been used in various geographical
areas throughout history. Then I will briefly review some current challenges in

food sustainability, and link edible forest gardens as one solution considering

more sustainable food production. Lastly, [ will indicate previous literature that

demonstrates how gardens have been used in teaching and learning.

Edible forest gardens are perennial polycultures of multipurpose plants (Jacke
and Toensmeier 2005). While the majority of the plants are edible, all plants in
the garden provide some sort of use: whether for food, medicine, culinary herbs,
or other purposes. These intentional ecosystems utilize forest ecology principles,
creating an environment that requires little maintenance and is largely self-
sustaining. Distinctly different from typical methods of growing food, edible forest
gardens are composed of diverse species thriving together, with several vertical

layers as in a forest system. Weaving an edible forest garden into the fabric of

15



a college campus offers a demonstration of this alternative edible ecosystem,

conveying sustainability concepts in both theory and practice.

The Ecology of Edible Forest Gardens

While the foundational concepts of edible forest garden design do mimic forest
structures and patterns, the form of a forest garden can widely vary depending

on factors such as: climate, geography, watering regime, soil, planting density, and
suite of selected species (Jacke and Toensmeier 2005, Whitefield 2002). Two key
distinguishing factors of a forest garden are (a) it is composed of primarily perennial
species in untilled soil, and (b) multiple plant species are interwoven rather than
segregated (Whitefield 2002). The structure of the garden can be wide-ranging
depending on the designer’s emphasis. For example, the Land Institute in Salina,
Kansas conducts extensive research in using perennial species as substitutes for
annual grassland crops in prairie ecosystems, (for example, Cox et al. 2006, Crews
2005, Glover 2005), demonstrating how the landscape can just as easily resultin a
grassland as a woodland. Several elements of forest ecology are pervasive in edible

forest garden design: patterns, plant diversity, vertical structure, and soils (Jacke and

Table 3.1 Selected list of differences between a typical farm or garden producing food and
an edible forest garden

Conventional Farming / Gardening Edible Forest Gardens

Single species typically in rows Multiple species interspersed

Primarily annual and some perennial plants | Primarily perennial and some annual plants

Tylically cultivated species and hybrids Spectrum of fully native to fully cultivated
species composition

Single layer Multiple layers together

Requires inputs of fertilizer Primarily self-fertilizing

Requires sun Sun to shade

Requires irrigation Often drought tolerant

Limited habitat for wildlife Many niche habitats for wildlife
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Toensmeier 2005, Whitefield 2002). The principles used in forest gardening are

grounded in ecological studies of forest function, but are adapted to prioritize food

production. I'll finish the section by distinguishing edible forest gardens from both

permaculture and agroforestry, which

share similar qualities.

Patterns. In contrast to rigid,
single-species rows of plants in
conventional agriculture or home
food gardening, EFGs attempt to
mimic ecosystem patterns. Species
within a forest form communities
based on a number of factors, such

as site conditions, plant propagation
and seed dispersal methods, water
regime, and disturbance frequency
(Barbour et al. 1999, Kimmins 2004).
Plant arrangement is seen both

at regular and irregular intervals,

and in clumps or patches, clusters,
drifts, or scattered. Benefits of plant
placement following these techniques
include increasing plant defense
against herbivory and disease, and
the reduction of competition between
individual plants attempting to

occupy the same niche (Liebman 1995).
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Figure 3.1 Types of distribution patterns.
(Jacke and Toensmeier 2005)

17



Figure 3.2 Two examples of species distribution. Left: multiple patterns are shown:
clusters, drifts, scatters; Right: several clumps of species. (Jacke and Toensmeier
2005)

Consequently, diverse plant communities flourishing in similar site conditions can
create alliances by promoting pollination interactions and building soil-based food
web relationships. The spatial distribution patterns used in EFG design attempt to

include community relationship patterns.

Diversity. Biodiversity contributes to ecosystem function, such as air and water
purification, nutrient cycling, soil building, carbon sequestration, as well as meeting
human needs, including crop pollination and providing natural resources (Chapin et
al. 1997, Groom et al. 2006). Edible forest gardens embrace biodiversity at various
hierarchical levels (genetic, species, and community) in an attempt to build a
functioning ecological system (Jacke and Toensmeier 2005). Diversity of plantings

encourages greater species richness of insects, birds, and other wildlife.

Vertical Layers. Forest systems exploit vertical space allowing multiple species to
overlap in the same horizontal spatial area. Beard (1973) establishes six primary
growth forms of terrestrial plants: trees, lianas/vines, shrubs, epiphytes, herbs, and

thallophytes, as shown in the top illustration of Figure 3.3. (Note: though the term
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thallophyte is outdated, the designation of multiple vertical layers of co-existing
species has been useful and remains valid.) Adapting this to edible forest gardens,
Hart counts seven layers: canopy trees, understory trees, shrubs, perennial herbs,
groundcovers, vines, and an underground root zone. Whitefield (2002) simplifies
this to four: trees, shrubs, perennial herbs, and vines. The benefits of vertical
layering are numerous: (a) it encourages a higher yield in a comparable area by
occupying otherwise underutilized space (Soule and Piper 1991); (b) it promotes
diversity by employing multiple species to satisfy specific niches; and (c) the varied
structure creates wildlife habitat. Habitat structure has been found to be more
important than vegetation composition in maintaining native wildlife assemblages,

particularly in urban forest environments (Garden et al. 2007).

Soils. Conventional gardening and agricultural practices modify soil structure

with frequent tilling and chemical inputs, which disturbs the sub-soil system.
Petrochemical fertilizers require energy intensive production and are a contributor
of nitrate additions to the soil that then infiltrate and contaminate water systems.
Soil building in EFG design uses alternative approaches to fertilizers and tilling.
Reduction of tilling reduces potential for erosion, allows for the soil strata to
develop which enhances beneficial soil organisms, and encourages mycorrhizal
growth (Soule and Piper 1992). Substituting petrochemical fertilizers with compost
and mulch minimizes weeds and encourages mycorrhizae. Wood chip mulch

helps to improve soil structure, enhance gas transfer, enhance water infiltration
and retention, prevents erosion and compaction, and moderates temperature;
additionally it provides plant nutrients, suppresses pathogens, and enhances
beneficial organisms (Chalker-Scott 2007). Additionally, edible forest gardening
encourages the inclusion of nitrogen-fixers and “dynamic accumulators” to build soil

health (Jacke and Toensmeier 2005, Whitefield 2002).
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Niches and ecological relationships. Species do not exist on their own in an
ecosystem: rather, they tend to have interactions that are beneficial to both species
(mutualism), beneficial to one species while not affecting the other (commensalism),
or beneficial to one species while harming the other (parasitic) (Barbour et al.
1999). Edible forest garden design attempts to use these laws in species selection
and placement: including nitrogen fixing plants to build the soil, utilizing companion
plants, and completing a comprehensive ecosystem assessment as a component of

developing a site development plan (Jacke and Toensmeier 2005).

Discerning an Edible Forest Garden from Permaculture. Permaculture is a system of

design that envelops all aspects of living, while edible forest gardening focuses only
on working with nature where we live to produce food (Mollison 1988). Edible forest
gardens can be seen as one part of permaculture, where permaculture addresses

a more holistic picture. [ see forest gardens as a responsible, respectful method of
interacting with the earth: producing food while designing our surroundings in
alignment with nature. In my opinion, they have the potential to appeal to a wider
audience: the ideas are less radical, they are not difficult to implement, and they are

well grounded in ecological theory.

Relationship to Agroforestry. Agroforestry is defined by the International Council
for Research in Agroforestry as “a collective name for land-use systems and
technologies, where woody perennials (trees, shrubs, palms, bamboos, etc) are
deliberately used on the same land management unit as agricultural crops and/

or animals, either in some form of spatial arrangement or temporal sequence. In
agroforestry systems there are both ecological and economical interactions between

the different components” (Lundgren 1982). The practice can be visualized in
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systems as simple as grazing cattle underneath widely spaced trees. EFGs represent
one approach in creating an agroforestry system, weighing heavily on ecological

connections and the inclusion of a diverse array of species working together.

The foundation of edible forest garden design upon established ecological principles
illustrates not only how edible forest gardens can be a productive, practical, and
environmentally sound form of land management, but also how they can act as a

useful demonstration area when installed on a college campus.

A Brief History of Edible Forest Gardens

Forest gardening has existed for thousands of years, in practice if not in name. In the
following section I will outline (1) tropical “homegardens” and their influence on the
current edible forest gardening movement, (2) European medieval gardens and their
similarities to what we now call edible forest gardens, and (3) Native American land

management.

Tropical Homegardens. Hoogenbugge and Fresco (1993) define what are known
as ‘homegarden systems’ as “a small scale, supplementary food production system
by and for household members that mimics the natural, multi-layered ecosystem.”
Tropical regions boast a great number of homegardens, particularly in Kerala,
India and Java, Indonesia, as well as parts of Madagascar and Central America.
Many residents cultivate homegardens: 20-36% in Java (Christianty et al. 1986) to
upwards of 90% of households in areas of Sri Lanka (Verheij 1982). Homegardens
are not a complete source of food and other provisions but provide a source of
augmented income and a portion of nutritional requirements throughout multiple

seasons (Hoogenbugge and Fresco 1993).
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Edible forest gardens and homegardens share many similarities; in particular,
minimal required maintenance and maximization of species diversity. The
maintenance required for homegardens varies considerably from approximately an
hour a week per hundred square meters up to about an hour a day (Hoogenbugge
and Fresco 1993). Incredibly diverse, gardens in Java have been reported to contain
up to 240 different species and subspecies per hectare (Bompard et al. 1980, Michon
et al. 1983). Innately experimental, crops in homegardens are planted at a much
higher density than in plantations or fields, and provide long-term and continuous
production of food throughout the year (Hoogenbugge and Fresco 1993, Kumar and

Nair 2004).

Edible forest garden pioneer Robert Hart was inspired by homegardens and
introduced the idea and practice to his native England. While most literature on
EFGs cites this as the basis for reintroduction, roots of EFGs also are evident in
historical land management practices throughout temperate areas, including his

native England.

Medieval Europe. Medieval landscapes in western Europe were heavily managed for
useful products, both in immediate surroundings as well as the extended environs.
While meat, fish, and grains provided primary sustenance for medieval peoples,
kitchen gardens supplied essential complementary nutritional requirements
(Harvey 1984, Pearson 1997). These kitchen gardens consisted of both annual

and perennial plant species. Some plants mentioned in the literature on medieval
European landscapes are also common in edible forest gardens (listed in Table

3.2). Hedges, or close set multi-species rows of bushes and small trees, typically

designated areas of land ownership, and served as a source for coppice growth
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and timber as a well as a means to

) segregate livestock and provide wildlife

habitat (Rackham 2002).

Wilder lands were consequently managed
primarily for wood products and animal
grazing. Many of the diverse native trees
would coppice (sprout from the stump)
or sucker (sprout from the root) when
cut down, providing long, straight, and
more useful shoots for basket and fence
making; this was a common practice in
woodland management (Rackham 2002).
When cut at such frequency (every few
years), the trees’ longevity is magnified
(Rackham 2002). In pastureland, trees
were pollarded (cut to coppice stools
approximately 10 feet off the ground) to
protect them from animal graze while
concurrently producing useful shoots
(Rackham 2002). Fields, grasslands, and
wet meadows were valuable resources

for grazing cattle and for hay (Rackham

2002).

Indigenous Practices in North America. Prior to the infusion of European culture to

North America, Native Americans blurred the line between gathering and agriculture
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Photo 3.1 South Puget Sound Prairie landscape. Fire promotes the
native and edible camas (Camassia quamash). Photo credit: Frederica
Bowcutt.

by managing the land upon which they lived, through burning, harvesting, tilling,
girdling, pruning, sowing, and tending (Abrams and Nowacki 2008, Anderson 2005).
The landscape Europeans encountered upon arrival in the Americas was not pristine
or untouched, but instead managed by cultural practices ingrained in collective
myth, song, and dance resulting in cultural landscapes (Anderson 2005). Human
influence as such is referred to as anthropogenic forest or humanized forest (Nabhan
2008). I suggest this historic land management regime, in the form of edible forest
gardens, offers potential for solving some of today’s sustainability challenges, as

they recreate this interactive, human-ecosystem association.

Succession and disturbance are two primary concepts in edible forest gardening
theory, and were two staples of indigenous land management. Most vegetation types

in California are dependent on disturbance; fire adaptation in the flora predated
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indigenous peoples and subsequently influenced land management practices
(Anderson 2005). Anthropogenic environmental disturbance is considered to be
the primary factor in keeping prairies and grasslands, berry shrubs, and fruit and
nut trees, from returning to closed-canopy forest in eastern North America (Abrams
and Nowacki 2008). Similarly, the Pacific Northwest bioregion, and the Puget Sound
and Willamette Valley subregions in particular, host prairie ecosystems maintained
by indigenous influence (Leopold and Boyd 1999, Norton 1979). Fire was regularly
used to tend the landscape: burning decreases fuel levels, thereby reducing the risk
of catastrophic fires. Also, low to moderate severity fires cycle nutrients back into
the soil and reduce insect and pathogen problems (Certini 2005). Fire also modifies
the forest structure, maintaining early to mid-seral stages which often bear many

useful species (Leopold and Boyd 1999, Norton 1979, Storm and Shebitz 2006).

Though fire is not a common maintenance regime used in edible forest gardening,

it does suggest scheduled disturbance. This is addressed through harvest and
intentional succession. Historically, several characteristics of harvesting affect

the surrounding ecosystem: the technology used, the season, the frequency and
intensity, and long-term patterning (Anderson 2005). Selective harvest and
transplanting can also lead to genetic modification over time (Anderson 2005).
Harvesting methods can encourage seed dispersal through the intentional spilling of
seeds during collection, as was often the case when collecting grain seeds. Tending
plants can increase their value, whereas leaving them completely alone leads to a
decline in ethnobotanical value. For example, hazelnuts, an important food source,
were burned to produce more nuts, and to encourage long straight shoots, useful for
basketry (Anderson 2005). Thus, EFGs have the potential to recognize bioregional

ethnobotanic histories and create cultural learning opportunities.
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Food Sustainability and Edible Forest Gardens

One of the most pressing sustainability challenges we currently face is developing
sustainable food systems. [ will not argue here that edible forest gardens can
completely replace our global sustenance requirements, but demonstrate how they
can serve as an alternative food production method and contribute to recreating our

mental model of feeding the planet.

Food Security. Much food is currently produced in monocultures on large farms. On
an international scale, this approach potential problems such as large-scale crop
failure and reliance on long-distance transportation. Edible forest gardens possess
greater resilience, are adapted to bioregional climates, and consist of diverse food

bearing species.

Food Accessibility. In the United States, it is estimated that 22 to 30 million people
are not able to acquire enough food to meet their nutritional needs (Poppendieck
1997). On private lands, fruit trees often produce more than a single family can
consume, and extra fruits can be donated to food banks. Public areas can support
these perennial, low-maintenance, resilient systems, with potential as an additional
source of food for low-income people. EFGs could provide more accessible food if

grown in public spaces.

Food Distribution. Urban agriculture and local food movements have arisen in
response to the great distances that now are common for food to travel before
being eaten. The term ‘food miles’ refers to the distance food travels from origin
to consumption, acting as an indicator of energy requirements, and therefore
contribution to greenhouse gas emissions (Pirog 2004). Several studies illuminate

the significant distance between food origin and consumption: as illustrated in Table
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Produce Type Locally grown Conventional Source Estimation
WASD (miles) WASD (miles)

Apples 61 1,726
Beans 65 1,313
Broccoli 20 1,846
Cabbage 50 719
Carrots 27 1,838
Corn, Sweet 20 1,426
Garlic 31 1,811
Lettuce 43 1,823
Onions 35 1,759
Peppers 44 1,589
Potatoes 75 1,155
Pumpkins 41 311
Spinach 36 1,815
Squash 52 1,277
Strawberries 56 1,830
Tomatoes 60 1,569
WASD - for all produce 56 1,494
Sum of all WASDs 716 25,301

Table 3.3 A comparison of locally grown and conventionally sourced food miles within
Iowa State. WASD refers to Weighted Average Source Distance, and conveys a single
distance based on information combining source location, point of sale, and food
amount.

3.3, a study of 16 produce items in lowa found the average distance traveled by the
majority of the items to be 1,484 miles, compared to 56 miles for locally grown (in-
state) produce (Pirog and Benjamin 2003). Similar studies in Chicago found that
the average food miles traveled for fresh produce to arrive at the Chicago Terminal
Market was 1,518 miles (Pirog et al. 2001), and in Maryland, the mean distance was
1,686 miles (Hora and Tick 2001). The percentage of food imported into the United
States is greatest for vegetables and fruits in the off-season, peaking in the months

of January, February and March at 600-700 million pounds (Putnam and Allshouse
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2001). Imports have risen sharply: between 1977 and 1999, United States fruit

imports have grown from 17.6% to 33.6% (Putnam and Allshouse 2001).

Poor food distribution structure leads to increased food loss. Thirty percent of

food in the United States is thrown away each year: losses of cereals and grains are
over 10%, losses of fruits, vegetables and tubers are often greater than 25%, and
fish spoilage is estimated at 40% (Lundqvist et al. 2008, James 1986, FAO 1989,
Hanley 1991). Increasing food production within and near urban areas decreases
the distance it must be transported. Currently, over 700 million worldwide residents
acquire food from small plots converted from vacant yards, and this practice is
growing (FAO 2005). In Hanoi, Vietnam, 80% of fresh vegetables and 50% of poultry
and fish are grown in farms within or immediately adjacent to the city (de Bon
2006); in Caracas, Venezuela, microgardens in the barrios totaling 8,000 square
meters produce foods for residents (Bradley and Marulanda 2007). In temperate
climates, 44% of residents in Vancouver, Canada, report producing some of their
own produce (City Farmer 2002). Urban agriculture and near-urban farms have

the potential to supply a great amount of food to urban residents, with edible forest
gardens arising as one low-maintenance solution. College campuses often occupy
significant acreage, even in urban areas. The addition of edible forest gardens would
offer food to an increasing number of people while demonstrating the potential of

urban spaces in addressing food sustainability.

Food Diversity. Industrial scale agriculture has had a significant negative effect

on biological diversity, resulting in loss of both species diversity and genetic
resources. For example, only 20% of Mexico’s maize varieties, 10% of China’s wheat
varieties, and 15-20% of the USA’s varieties of apple, cabbage, field maize, pea,

and tomato are still available today (Groombridge and Jenkins 2002). Wild crop
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relatives may contain important genes that can contribute to disease resistance and
climate change, but are in danger of being lost themselves as agriculture becomes
increasingly industrialized (Nellemann et al. 2009). A major tenet of edible forest
garden design is its emphasis on establishing a broad range of edible species in

the garden area, particularly an array of both native and hybridized cultivar and

heirloom species.

Land Use. Land degradation due to improper agricultural practices and
deforestation affects approximately 2 billion hectares of the world’s agricultural
land, resulting in net-loss of productivity due to soil salinization, nutrient

depletion, and erosion (Pinstrup-Andersen and Pandya-Lorch 1998). Conventional
agriculture has been a major contributor to loss of habitat for 38% of federally listed
endangered species (1,207 total) (Wilcove et al. 1998). Increasing urbanization

also decreases the amount of arable land available for agriculture (Nellemann et al.
2009) Edible forest gardens require little space, and can develop food-producing
systems for residents on as little as a tenth of an acre of land - a standard urban

lot. Learning to cooperate with our ecosystems in this manner is important as we

contend with poor land use practices that are degrading them.

Climate Change. In 1979, Cox and Atkins (1979) found it took 10 fossil fuel calories
to produce a single food calorie, a ratio that parallels our growing reliance on
fertilizers to increase productivity. Large-scale agricultural systems require fuel,
natural gas for fertilizer production, and irrigation - all of which contribute to
climate change. Additionally, the food distribution issues described above contribute
to carbon emissions. Anthropogenic climate change is an increasing concern for a
host of social justice and environmental reasons. In contrast, edible forest gardens

reduce food miles, sequester carbon, and require no petrochemical inputs.
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Though food sustainability is a multifaceted and complicated issue, edible forest
gardens address many of the major concerns, and also offer a starting point for

discussion and investigation of developing a sustainable system.

Teaching with Gardens

Because of the interconnectedness of food within culture, science, and our long-
term species survivability, getting students connected with food issues through
programs associated with a food forest garden in the housing area will impact
student understanding of sustainability. Several studies discuss effects of gardens in
an educational context, though there are few examples from higher education (Civil
2007, Graham et al. 2005, Graham and Zidenberg-Cherr 2005, Higgs and McMillan
2006, Mkinne and Halfacre 2008, Morgan et al. 2009, Ozer 2007, VandDerZanden
and Cook 1999). Teachers were found to use gardens to facilitate teaching with core
subjects: science, math, and language arts (Civil 2007, Graham and Zidenberg-Cherr
2005). Nutrition is also demonstrated to have been taught effectively through the
inclusion of on-campus gardens (Graham and Zidenberg-Cherr 2005, McAleese

and Rankin 2007). Gardens were seen as models for teaching sustainability at the
high school level in a case study of secondary schools (Higgs and McMillan 2006).
Because they align with food systems as well as ecological systems, Capra (1998)
identifies school gardens as beneficial for individuals and the community, teaching
ecological literacy and sustainability. At the higher education level, VanDerZanden
and Cook (1999) emphasize the various uses of a teaching garden at Oregon State
University, both as it augments coursework and contributes to student feelings

of ownership. Similarly, teaching gardens at the University of Tennessee support
several programs and offer opportunities for plant identification, photography, and
ethnobotanical use, garden design and maintenance, cataloging, and nature writing

(Hamilton 1999).
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Many other colleges and universities support and use teaching gardens, often
maintaining curricular connections with agriculture and food production (including
kitchen gardens), restoration and habitat provision, and botany and plant science.
Fairhaven College at Western Washington University hosts four student-run garden
projects including community gardens, a market garden, an herb garden, and a
forest garden. The forest garden includes fruit trees and berry bushes. The extensive
University of Washington Botanical Gardens envisions its work as “an international
hub for plant science, information, teaching, and stewardship, ...promoting an
educated, inspired, and engaged society dedicated to sustainable ecosystem
management” (University of Washington Botanical Gardens website, accessed July
20, 2009). Beck et al. (2002) found that when paired with informational signage,
web and/or print materials, and supplemented with workshops, demonstration
gardens have significant potential to change public perception about alternative

landscaping.

The literature presented above suggests that edible forest gardens provide a
sustainable approach to landscaping, and can be a useful tool for education. Edible
forest gardens provide food and promote healthy ecosystem practices. This style of
land management has been practiced around the world throughout history. Gardens
have also been used to supplement coursework at the K-12 and higher education
levels, with promising results. The findings presented in this thesis will build upon
this foundation to demonstrate how edible forest gardens are valuable in developing

sustainability education and operations at Evergreen.
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Chapter 1V | Research Methodology: A Mixed-Methods Approach

This chapter will provide details on my research approach in addressing whether
edible forest gardens can facilitate sustainability (a) through teaching and learning
with students in and out of the classroom, and (b) for the campus community as

a component of a campus sustainability plan. In considering the first part of the
question, [ engaged a group of 48 students enrolled in a 16-credit program about
food systems and culture in an edible forest gardening workshop, using before and
after surveys, voluntary interviews, participant observation, and guided reflective
writing to collect data. Pre- and post-survey questions are included in Appendix

[ and II, respectively. To gather data addressing the second part of the question,

[ engaged in interviews and participant observation with key members of the
campus sustainability community, relevant community groups, student residents,
and interns, and volunteers (a total of 20 people). Typical interview questions are
included in Appendix III. The research was conducted from January to June 2009,
at The Evergreen State College. I worked with three student interns to develop the
project, each of whom was assigned specific tasks based on their backgrounds and

interests. A full project description is included in Appendix IV.

Role as Complete-Member Researcher

My employment responsibilities as a Graduate Sustainability Fellow and as project
coordinator, lead me to define my role in this research as equivalent to Adler and
Adler’s (1987) designation, “complete-member researcher” Though fully involved
in campus sustainability issues due to my position, throughout the course of my
research I carefully stepped back from my immersion to reflect upon the data.

Because of my role on campus, [ was able to be present in a number of situations,
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such as Sustainability Council meetings, to observe how sustainability is considered
on the campus. As the project coordinator, I received unanticipated feedback from
students, faculty, and staff in regards to their perception of the project, which proved
valuable in assessing how far-reaching the project was, and about its effects on
those who were not immediately involved in the process, installation, or classroom

experience.

Case Study Research

My research design employs a case study framework of installing edible forest
gardens in residential housing at The Evergreen State College. It follows what Stake
(2000) defines as an instrumental case study, which focuses upon a case to make
inferences about a topic with a larger scope than the case itself. Because of the very
specific details of Evergreen’s institutional and academic structure, the lines are
somewhat blurred between its designation as an instrumental case study, and an
intrinsic case study (Stake 2000), which looks at a case in particular, in and of itself.
This case, though situated at Evergreen, does attempt to look beyond the impacts
only at Evergreen, and to generalize how edible forest gardens can educate about

sustainability on other campuses, and potentially outside of the academic world.

Based in Olympia, the capital of Washington State, The Evergreen State College is
a public school with an enrollment of approximately 4,000 students each year. A
progressive college using narrative evaluations instead of grades to document
student work and favoring full-time, interdisciplinary coursework over single
classes, a case study on this campus sheds insight into what alternative education
models (and the students and faculty drawn to this system) can support in terms
of sustainability. Despite its alternative pedagogy, the state-run campus is still

bureaucratic, which was evident at several junctions within the study. Therefore, this
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case presents a campus and its community members who are at one point along a
continuum moving towards sustainability, and can raise awareness beyond the case

itself.

Transcribing and Coding Qualitative Data

Upon completing interviews with subjects, [ immediately transcribed interview
data using a word processing program. Doing this shortly afterwards allowed me

to capture thoughts I was having in the moment. [ used the “Comments” function

as [ was transcribing, to make annotations, and in the process of coding. Upon
transcription and subsequent reviews of the texts, [ identified categories, and
themes that fit within them. As I continued to refine my coding categories, I began to
recognize the more dominant and universal themes. [ also coded open-ended survey
questions. Where it was applicable, I identified the most common words or phrases,
and conducted a count of how many students brought up a concept in these open-

ended questions.

Limitations

This project does have several limitations. Many of them are due to the short
temporal nature of the thesis, as compared to the time it tales to establish and use

a perennial garden. The project timeline was primarily a limitation in assessing
long-term project impacts on student learning about sustainability and local food
issues. Research was conducted over a 6-month period, with three months allocated
to classroom learning assessment. Since the garden was being established, it was
not possible to assess students’ long-term development of understanding about
sustainability or food issues. Instead, I had to make a quick assessment of how this
could fit in with a class in this short period of time. Rather than focus on how an

established project of this sort can enhance learning about sustainability, the study
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narrows in on how the installation process could act as a teaching tool, both for
volunteers as well as within a classroom setting. There is room for future study of

how this garden space may perform in the long term.

In regards to the breadth of the study, I was limited by working with only one course
with a population of 48 students. It would have been more advantageous to work
with multiple programs in order to further demonstrate the variety of curricular
connections that can be made with edible forest gardens. Therefore, the results

of the surveys include only the perspectives of students who were self-selected to
engage in a program about food and sustainability. This limitation is due, in part, to
the challenge of collaborating with multiple faculty members. While a number of
faculty expressed interest, the lack of time on both ends led to the full inclusion of

this one group of students.

There are limitations in the garden due to site conditions: it is shady and moist,
and it lacks exceptional soils. For this reason, [ was limited in the scope of species
that are typically included in an idealized edible forest garden. Though presenting
logistical challenges, this approach demonstrates how to contend with difficult site

conditions.
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Chapter V | Findings: Student Learning and Campus Community

Perspectives

In the following section I present and analyze my data. First I will present the data
collected from working with the class program, to address whether edible forest
gardens facilitate sustainability through teaching and learning with students both

in and out of the classroom. Next, I will present interview data that speak to the
contribution of edible forest gardens facilitating sustainability for the campus
community as a component of a campus sustainability plan. Then [ will draw
connections that support the assertion that edible forest gardens are an important
component of a campus sustainability plan, and that they contribute to teaching and

learning in and out of the classroom.

Photo 5.1 Before installation: looking southwest with athletic fields in the
background. Photo credit: author.
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Edible Forest Gardens Educating about Sustainability

To analyze effects of learning about edible forest gardening within the classroom,

[ engaged students from the full-time, 16-credit program, Food, Place, and Culture
(course description included in Appendix VI). Forty-five students filled out a pre-
survey on their first day of class. During the second week of the term, I gave a
presentation covering elements of edible forest gardening and its relationship

to ecological theory, history and food sustainability. Immediately afterwards,
students participated in an installation workshop in which they planted primarily
dormant, sometimes bareroot, edible perennial species in a predetermined area

on the campus. The proposal to the Campus Land Use Committee and the complete
project description are included in Appendix IV and V, respectively; an outline of the
presentation and workshop are located in Appendix VII. Thirty students submitted

guided reflections upon completing the workshop. Six weeks later; the class

Photo 5.2 Morning of installation: plants placed, multiple piles of wood
mulch ready to be spread. Looking east from west edge of site. Photo
credit: author.

38



Photo 5.3 Students engaging together at the workshop. Photo
credit: Abigail Marshall

returned to the site and observed the garden, and I taught them about plant family
relationships and the functions of specific plants. Additionally, this provided them
the opportunity to see the plants once they had leafed-out and grown. Thirty-one
students responded to post-survey questions. [ divided the data into (a) the effects
of the forest gardening workshop in combination with other classroom activities,
and (b) direct impacts of the forest gardening lecture and workshops. First I will

present and discuss the findings of sustainability education within the classroom.

Sustainability Education Using Edible Forest Gardens in the Classroom

In responses to pre- and post-surveys, students indicated an increase in their
knowledge about sustainability concepts, food issues, and forest gardening as

a result of both related course work and the edible forest gardening workshop.
This is shown in their self-assessment of knowledge of the above concepts, their
recognition of changes in food purchasing patterns, and in written responses

demonstrating their attitudes towards local/organic food and gardening.
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Students, on average, began the quarter with some baseline understanding of
sustainability concepts (4.1 + .23 on a scale of 1-7) and food issues (4.0 + .2), which
increased throughout the term (sustainability to 5.0 + .25, food issues to 5.3 +.21).
Students’ knowledge of forest gardens changed more dramatically (from 2.0 +.19 on
a scale of 1-7, to 4.5 = .28), likely due to the relative unfamiliarity many students had

of the topic beforehand.

Pre- and Post-Survey Assessment of Sustainability

Concepts
& £
¥ & 5.0 £_25 53+ 21
. I o
E g 4 4.11.23 1 An: a-si.za
5_ 4
P

Ba g
£ 204.19
E§?
:
< o
'ir Pre (n=45) | Post (n=31) | Pre [n=45] | Post {n=31) | Pre{n=45) | Post (n=31]

Sustainability Food |ssues ‘ Farest Gardening

Figure 5.1 Pre- and post survey assessment of sustainability concepts

Looking at the distribution of students’ responses is even more revealing. Whereas
few students claimed to know a great deal (selecting a 6 or 7) about sustainability
(18%) or food issues (13%) in the pre-survey, almost half of students in the class
selected a 6 or 7 in regards to their knowledge in these areas (sustainability 42%,
food issues 45%) in the post-survey. In the pre-survey, 71% of students indicated
they had very little to no knowledge about forest gardening (selecting a 1 or 2),

while in the post-survey, no students made this claim.
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Change in purchasing and eating behavior is
o _ Change in Food Habits (n=29)

another indication of awareness of food issues,

though change of habits may materialize long

after awareness of the issue (Angehrn 2004). An

unanticipated result was that over half (55%)

of the students indicated they had changed

their eating and food purchasing habits since

the beginning of the class. With the exception

of one student crediting financial change and

two students citing that they moved as reasons Figure 5.3 Change in food

for their change, all other motives behind the ~ Purchasing habits.

change were related to increased awareness
about food issues, choosing more local and/or organic foods, and education due to

their coursework.

When asked about their local and organic purchasing habits, students did not
demonstrate a great change in organic purchasing habits. However, as shown in
figures 5.4 and 5.5, respondents who declared that 50%+ of their food purchases

were locally grown increased from 8% in the pre-survey to 26% in the post-survey.

Direct impacts of Forest Gardening Workshops on Student Learning

To determine the role of the Edible Forest Gardening workshops on student learning
within the larger context of the class, students were asked to indicate to what extent
these workshops enhanced their learning of sustainability concepts, food issues, and
growing food. Additionally, Evergreen’s five learning foci were used to assess how

students’ knowledge developed in these capacities. The following section describes
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Sustainability Food lIssues Growing Food
1

Figure 5.7 Direct impacts of forest gardening on students’ knowledge about
sustainability, food issues, and growing food. The pie graphs show distribution of
student answers on a scale of 1-7, with 7 indicating the greatest impacts.

the direct impacts of the workshops on both the specific concepts mentioned above

and the types of learning.

Figures 5.6 and 5.7 demonstrate how students perceived their experience with

the forest gardening workshops to have directly impacted their learning about
sustainability concepts, food issues, and growing food. The strongest impact

of the workshops was in regards to growing food. The pie graphs individually
demonstrate the impacts of the forest garden workshops on students’ knowledge

of the above issues. The workshops had less of an impact on sustainability than on
food issues, and had the greatest impact on students’ understanding of growing
food. Half of students (50%) indicated the workshops very significantly affected
their understanding of growing food (selecting a 6 or 7 on a scale of 1-7), and
approximately one-third (32% and 29%) of students indicated a similar influence on

their knowledge of food issues and sustainability, respectively.
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The Evergreen State College: Five Learning Foci

Interdisciplinary Study
Students learn to pull together ideas and concepts from many subject areas, which enables
them to tackle real-world issues in all their complexity.

Collaborative Learning
Students develop knowledge and skills through shared learning, rather than learning in
isolation and in competition with others.

Learning Across Significant Differences
Students learn to recognize, respect and bridge differences - critical skills in an
increasingly diverse world.

Personal Engagement
Students develop their capacities to judge, speak and act on the basis of their own
reasoned beliefs.

Linking Theory with Practical Applications
Students understand abstract theories by applying them to projects and activities and by
putting them into practice in real-world situations.

Project relationship with TESC Learning Foci Table 5.1 TESC
e 5 Learning Foci
a0 .
8 a [ | Figure 5.8
£ 10 Project
8 : l || (“unks relationship with
"E_ 20 0 Engapemant TESC learning
'E: 15 i = O Differenceas fOCi
2 10 ] B Collaboration .
5 Figure 5.9
o |- — . | N interdisciplinarity Areas of
1 2 3 4 5 & 7 learning.
Distribution of Responses (scale of 1-7, 7 s greatest Impact) StUdeqt
reflections
: indicated
Areas of Learning their learning
- was divided
- j primarily into
E ! theoretical
T | .
¥ ! learning
3 B about forest
& 30% ecology and
S 20% i forest gardens,
£ 10% | and practical
a% learning
Forest Ecology Edible Farest Gardan Planting 'On gardejn
Gardens Installation installation
Process and planting
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Students perceived their learning about edible forest gardening to relate to the five
learning foci at Evergreen, as illustrated in figure 5.8. There are strong links between
each of the five learning foci and the edible forest gardening workshops. Very few
students (10% or less) thought that the edible forest gardening workshops did not
address Evergreen’s learning foci in all areas except “Learning Across Significant
Differences.” Most students significantly (choosing a 5 or higher) saw the workshops
as impacting: interdisciplinary study (65%), collaborative learning (68%), personal

engagement (71%), and most notably, linking theory with practice (87%).

When asked how the workshops augmented the learning done within the context
of the class, a number of themes emerged. Students most appreciated that the
workshops were hands-on, and were a tactile example of the learning happening
within the classroom. They also indicated, to a lesser degree, that it helped them to
understand plants more, that it was an enjoyable educational experience, and that

they appreciated the on-campus opportunity to take action.

Student Reflections on the Edible Forest Gardening Workshop

In addition to pre- and post-surveys, 20 students filled out a reflections worksheet
upon completion of the first workshop. This was in an effort to capture the
immediate impacts of their learning, and how they thought, at that point, they could

integrate these concepts into future learning.

Students’ responses indicated that their learning was divided into theory about
edible forest gardening and forest ecology, and hands-on learning about planting and
the process of installing a garden. Forest ecology concepts (35% of responses) they
noted included: succession, nitrogen fixation by plants, plant diversity, and vertical

layering. There were a great variety of edible forest gardening concepts (60%) that
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they took away with them. Their learning about planting (40%) indicated that they
were learning how to plant in general, or techniques that they did not know before
(how to determine the size/depth of the hole). In regards to a garden installation
process (45%), students were fascinated about the use of cardboard and mulch to

transform a landscape. Some selected excerpts:

Learning about edible forest gardens was fascinating. [ would really
like to continue learning about it. It is such a great way of using your
backyard as a garden. The cardboard-mulch was also really intriguing.

[ learned about how cool it is that plants can grow in layers and also
that alders are nitrogen fixers.

Because the workshop was in two parts, the first consisting of an indoor lecture on
the background of what we would be doing, followed by the workshop, it makes
sense that both parts of the workshop impacted their learning. Many students

indicated that the experience inspired them to learn more.

Surveyed students indicated that the workshop could be incorporated into their
future perspectives on food, place, and culture (the topic of their class program) in a

number of ways. Some excerpts:

Getting a hands-on experience with planting food is such an awesome,
visceral feeling and that will definitely affect my thoughts on food.

[ts amazing to me how fun and fairly simple it can be to plan and plant
an edible forest garden and that it’s an excellent alternative source of
food.

I'm more inspired to grow plants and get involved in this community.
This is good info.

They primarily articulated a better understanding of plants, both edible and native,
an interest in creating their own space using this model in the future, and an

empowered perspective about growing food.

47



48

Photo 5.4 Above: Class program working during garden installation. Photo
credit: Abigail Marshall.

Photo 5.5 Below: Students during workshop. Photo credit Abigail Marshall.



In relationship to campus sustainability, the overriding theme was that students

have a great concern about vandalism and hope that the space is respected.

[ think it’s a great step towards teaching about sustainability through a
hands-on, beautiful garden. It's something unique that people can get
excited about.

[ lived in “I Dorm” in 2004 when it was the first sustainability house
but we didn’t have the capabilities to do anything. So I am so happy
that things are in motion now, and I hope the Evergreen community
will be respectful.

Students saw the space as a food option, an example of sustainability, and a learning

opportunity.

Independent Study

Three students conducted independent study projects on edible forest gardens
during the process of planning the installation. The learning they demonstrated
reflected deeper understanding of the subject matter, and the potential for edible

forest gardens to serve as a teaching tool.

Abigail Marshall worked with me during the site design, and completed significant
work on site analysis and plant selection. Combining grounded theory with the
practice of taking observations, examining soils, planning the garden space, doing
outreach, installing the garden, and then caring for the garden greatly impacted
Abi, who worked most closely with me on the project. She attributes a lot of this to
the hands-on experience, as well as working independently. She described being

challenged, more than merely academically, but also in growing as a lifelong-learner:

But then, in not having a structured time for when I was supposed to
be doing it and when I wasn’t, it was easy to make this project connect
to other things | was doing in my life, which was the Environmental
Resource Center?, and it made the ties between this project and

1 The Environmental Resource Center is a student environmental advocacy organization at Evergreen.
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everything else all that much more apparent. The idea of connecting a
community, and being connected to your food source: those are things
that - you don’t have a set block of time that you're going to do those
things, they’re just things that you live.

While she was initially interested in the hands-on aspect of the work, the
background study that was required through readings and research facilitated her
investigative skills as well as developing her understanding of botany, ecology, and

food systems. She recalls:

[ didn’t even really know what an edible forest garden was before I
started this project, and I started reading about it, and the first clue
that I got, I think, was in opening up the textbook and they didn’t even
really say the word “plant” for the first hundred pages. It was 100%
ideology behind it. ... I started reading more and realized that it was
so much more than just what you can see and what you’re physically
doing.

At the beginning of the quarter she had a strong interest in but demonstrated
little understanding of plant family relationships; at the end of the project she was
reciting the genera of the plants installed, their site requirements, and edible/

medicinal properties.

Sarah Betcher involved herself in the soils analysis and in creating an outline

for a walking tour. She managed communication with the soils lab, collected
samples, and interpreted results. Rebecca Swain-Sugarman undertook a
documentary film project in an effort to involve herself in the edible forest
garden project. Enrolled in a media-focused full-time program, she concentrated
her independent film project on the edible forest garden. She filmed students
during the volunteer installation day seeking connections between community,
edible forest gardens, sustainability, and volunteer work. Her short documentary
(available at www.evergreen.edu/rad/sustainability/edibleforestgarden.htm)
sharpened her media skills while further developing Evergreen’s sustainability

message. At a film screening highlighting her class’ work, Rebecca’s documentary
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generated excitement, a great amount of applause, and many questions. Some
students who had participated in the installation were in attendance, and her work
further initiated discussion and debate about gardening, community and place, food,
and campus sustainability. Her teacher expressed interest in submitting a copy to
the campus library. In addition to reflecting Rebecca’s good work and technical skill
development in the film medium, this example demonstrates how the process of
installing edible forest gardens can communicate a sustainability message in both

theory and practice.

Edible forest gardening workshops effectively educated students about
sustainability, food issues, and edible forest gardening in this study. Additionally,
students asserted they had made changes in food purchasing habits. The EFG
component itself had direct impacts on student learning about sustainability, food
issues, and growing food, and maintained strong links with four of Evergreen’s
five learning foci. Student reflections indicated they had learned both theory and
practical knowledge about growing plants, and embodied knowledge that they

would like to carry with them.

Edible Forest Gardens Facilitating Campus Sustainability

The second part of my research inquiry asks whether edible forest gardens can
facilitate sustainability on a college campus. | used semi-structured interviews

to collect qualitative data from students, student group coordinators, community
members involved with edible forest gardens, faculty, and members of the campus
who maintain an interest or due to their position on the campus have an effect on
sustainability decisions. I focused on six categories:

1) What are considered important campus sustainability goals?
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Figure 5.10 Overview of interview responses by theme

development

Category Theme % of Respondents
Campus Include sustainability in curriculum 20
Sustainability Effectively communicate sustainability concepts 60
Goals (n=10) Y :
Foster a sustainability ethic 60
Realize changes in campus operations 50
Encourage alternative transportation 10
Focus on sustainable food 10
Important Collaboration and compromise 50
Elements for Administrative support of student work 50
Projects Bridging ; " : :
0 . Cultivate positive student-staff relationships 40
perations and
Student Work Development of a clear plan 20
(n=10) Maintain an openness for experimentation 20
Challanges Ensuring long-term continuity 100
(n=11) Student project follow through 50
Potential for garden to be unsuccessful 40
Benefits of Supports teaching and learning 60
Gardens on a Establishes opportunity for long-term study 53
College Campus X .
(n=14) Fosters student feeling of ownership 47
Communicates concept of place 60
[llustrates low maintenance approach 33
Offers a model for success 20
Sustainability Land use 79
I[ssues addressed Ecology 79
by edible forest Food svst ”
gardens (n=14) ood systems
Bioregional concepts 64
Ethnobotany 43
How forest Aid in curriculum integration 80
gardens can Provide experiential and service learning 80
conr;lect to q opportunity
teaching an . )
learning (n=15) Help students link theory to practice 47
Support students’ personal growth and 47
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2) What are required elements for successful projects bridging campus
operations and student work?

3) What are the challenges of installing an edible forest garden on a college
campus?

4) What are benefits of gardens on campuses?

5) What sustainability issues do edible forest gardens address?

6) How do edible forest gardens connect to a campus’ primary focus of teaching

and learning?

Campus Sustainability Priorities and Goals

In order to assess whether edible forest gardens are important to a campus
sustainability plan, I assessed the campus’ established sustainability priorities
and goals. Interview respondents most strongly referred to communication and
messaging about sustainability (60%), and establishing a sustainability ethic

(60%) as campus priorities. Communication and messaging refers to broadcasting
sustainability concepts and information to all campus