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ABSTRACT

Objective: To identify school garden attributes and practices that most strongly contribute to garden use

and sustainability and translate them into recommendations for improving garden-based nutrition

education.

Design: Surveys were developed and administered to school stakeholders to assess the barriers, strategies,

and resources for successful school garden-based nutrition education. A panel of school garden experts

identified thriving school gardens. Logistic regression was used to identify which attributes predicted thriv-

ing school garden programs.

Setting: Approximately 109 schools across Greater Austin, TX.

Participants: A total of 523 school teachers and 174 administrators.

Outcomes: Barriers, strategies, and resources relevant to successful school gardening nutrition programs.

Results: Thriving school gardens were 3-fold more likely to have funding and community partner use

(P= 0.022 and P = 0.024), 4 times more likely to have active garden committees (P = 0.021), available gar-

den curriculum (P = 0.003), teacher training (P = 0.045), ≥ 100 students who used the garden annually

(P= 0.047), and 12 times more likely to have adequate district and administrator support (P= 0.018).

Conclusions and Implications: Adequate administrative and district support is fundamental when im-

plementing a school garden. Schools may benefit from finding additional funding, providing teacher garden

training, providing garden curriculum, forming garden leadership committees, and partnering with local

community organizations to improve garden-based nutrition education.
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INTRODUCTION

School gardening programs are
increasingly used to promote health

strategies and the intake of fruits and
vegetables in the US and other indus-
trialized countries.1 In the past
decade, multiple studies have shown

that school gardens can improve die-
tary intake and dietary-related psy-
chosocial variables in children.2−6

Public schools are the ideal place to
reach the 23.9 million kindergarten-
ers through fifth-grade children in
the US.7 Currently, 40 states—78% of
the nation—require nutrition educa-
tion for all students,8 yet only 15
states’ explicitly address teacher pro-
fessional development for nutrition
education. This disparity means that
most teachers in the US are man-
dated to teach nutrition education
with little or no training. Texas Edu-
cation Code, Section 38.014,9 man-
dates schools in Texas to implement
prevention programs that include
nutrition instruction, as well as
health and physical education.

School garden programs provide
ideal opportunities to meet these
nutrition mandates and have
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consistently been shown to improve
nutrition and health in children.6,10,11

However, little is known on how to
maintain and sustain successful
school garden programs, and this is a
growing concern for school stakehold-
ers.12,13 A few studies have evaluated
school gardening programs to identify
barriers to garden maintenance and
predicting factors contributing to sus-
tainability. Pervasive challenges
included the lack of centralized
organization,12,14 materials and
resources,12,15,16 consistent mainte-
nance,17 and general interest.12 In
contrast, a strong community support
network,18,19 paid garden coordinator
with management responsibilities,20

integrated curriculum,14 and estab-
lished funding13,17 were key strategies
for sustaining school garden pro-
grams. Burt et al14 surveyed 99 school
gardeners (including teachers, admin-
istrators, parents, and garden educa-
tors) primarily from New York State
andWashington, DC areas, and found
that time, staff, funding, curriculum,
and space were the greatest barriers
sustaining their school gardens.12

Although numerous studies have
identified the health benefits of school
gardens, the barriers and strategies
used to sustain school gardens are still
unclear and warrant further investiga-
tion. Thus, the goal of this study is to
identify school garden attributes and
practices that most strongly contrib-
ute to garden use and sustainability
and translate them into recommenda-
tions for improving garden-based
nutrition education.

METHODS

Study Design

This was a cross-sectional study in
which the authors developed and
administered a survey for school
stakeholders. Two surveys were
developed and pilot-tested, 1 for the
administrators and 1 for school
teachers. A garden observation log
was also developed. The revised sur-
veys were then administered to
teachers and administrators across
the Greater Austin area. A panel of
school garden experts identified the
school gardens that were thriving on
the basis of physical characteristics,

teacher and student usage, and inte-
gration into the school culture.

Approval was obtained from The
University of Texas’s Institutional
Review Board and by each indepen-
dent school district.

Survey Development

The Ozer conceptual model was used
to guide the development of the sur-
vey. Ozer21 developed a conceptual
model, on the basis of the social eco-
logical-transactional model, that
shows how school gardens are effec-
tive educational tools to improve
child health. This model treats the
child as nested within immediate
contexts or microsystems (eg, school,
family, community) that reciprocally
interact with each other and the
child over time to shape develop-
ment and behaviors.

An environmental scan of the ex-
isting literature, including the Port-
land School Garden Assessment
study survey and GREEN (garden re-
sources, education, and environment
nexus) tool,22 were used to develop 2
versions of a survey, 1 version for
school administrators and 1 version
for school teachers. The survey ques-
tions fell into the 4 domains, estab-
lished from the GREEN tool
developed by Burt et al.22 Domain A:
Resources and Support metrics
consisted of those measuring support
and resources given to the school gar-
den that supports its use and sustain-
ability. Domain B: Physical Garden
reflected physical attributes of the
garden, including physical mainte-
nance plans and harvest uses.
Domain C: Student Experience con-
sisted of how often students use the
garden, how often teachers teach in
the garden, courses taught in the gar-
den, and available and/or use of the
garden curriculum. Domain D:
School Community refered to volun-
teer and/or parent support and avail-
ability of teacher training. The
survey also included some qualitative
questions on how administrators
and/or districts supported the school
gardens and how they could be more
supportive, as well as open responses
to capture additional resources
received and garden usages. The sur-
vey also included a fifth domain that
asked school stakeholders to identify

barriers that hindered garden use by
school staff.

A panel of experts represented the
City of Austin Office of Sustainabil-
ity, the Sustainable Food Center, Aus-
tin Independent School District, and
the University of Texas was assem-
bled to assess content validity. Specif-
ically, the panel of experts was asked
to assess content validity and deter-
mine if the questions were clear and
easy, covered all the strategies, bar-
riers, and resources needed for school
gardens, and whether or not certain
questions were missing or needing to
be expanded. Many open-ended re-
sponses were included in these initial
versions.

With feedback from the panel of
experts and existing literature, a gar-
den observation log was developed to
evaluate the garden space, which ex-
amines physical features such as
number and types of garden beds,
types of materials used for the con-
struction of beds, square footage of
the entire garden, and location and
type of water sources. The observa-
tion log also included photographs
of the physical garden.

In Fall 2016 and Spring 2017, the
surveys were pilot-tested with 16 ad-
ministrators and 80 school teachers
from 16 different elementary schools.
A $5.00 gift card incentive was given
to each participant on return of a
completed survey. Data collection
was conducted by undergraduate stu-
dents at the University of Texas, satis-
fying course credit. Construct
validity was assessed using principal
component analysis.23,24 Separate
principal component analyses of the
5 final constructs showed that each
of them had, as intended, a single
construct with an eigenvalue greater
than 1, accounting for 83%−97% of
the variance across the 5 constructs.
The Kaiser-Meyer-Olkin Measure of
Sampling was 0.546 (P < 0.001). The
standardized covariances between
latent constructs were 0.602 (Resour-
ces and Support), 0.532 (Physical
Garden), and 0.633 (Student Experi-
ence), 0.510 (School Community),
and 0.644 (Barriers).

On the basis of responses from the
pilot study, minimal revisions were
made to the survey, with the main
change being open-ended responses
were changed to multiple-choice
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options. In addition, the photo-
graphs and observation logs revealed
that more questions on the physical
garden observation log were
required. Final surveys included 21
questions for the administrator and
teacher version and 23 questions for
the garden observation log. Supple-
mentary Table 1 displays the survey
questions and responses, and Supple-
mentary Table 2 includes the garden
observation log.

Recruitment and Enrollment

The Sustainable Food Center pro-
vided a list of 216 schools across the
Austin area with physical gardens,
which included any type of garden
(native, herb, or vegetable). A total of
150 of these schools were contacted,
110 of which agreed to complete the
surveys. Consent forms were required
from each principal to allow school
participation, as well as individual
consent forms from each participant,
allowing anonymous use of their re-
sponses. Research personnel from the
University of Texas or the adminis-
trator at the school presented a brief
overview of this project and expecta-
tions at a faculty meeting and then
distributed surveys to volunteer par-
ticipants. In some cases, no presenta-
tion was given, and the school
administrator emailed their faculty
about the project and asked teachers
to complete the surveys voluntarily.

Both administrators and teachers
were asked to respond to surveys
regarding their school garden using
either paper surveys or electronic sur-
veys via the Qualtrics (Provo, UT,
2017) platform. Teachers were eligible
to participate in this study if they had
some involvement with their school
garden, including those that were
actively teaching in the garden or part
of the garden leadership team.
Research personnel picked up the
completed paper surveys from partici-
pating schools, completed the garden
observation logs, and took photo-
graphs of the school gardens. Teachers
who completed the surveys (via paper
or online) were awarded a $5.00 gift
card incentive for their participation.

School Garden Expert Panel

A panel of 10 experts who worked
extensively with school gardens

across the Greater Austin area was
formed to assist with this project. An
electronic list of the schools included
in the analytic sample was shared
with each panel member. Each expert
was asked to identify school gardens
with which they were familiar as
thriving on the basis of physical
appearance; upkeep; and teacher,
student, and community usage and
integration of the school garden. The
experts completed this electronic
assessment individually, and re-
sponses were not shared among the
panel to avoid groupthink bias. Ex-
perts were only asked to comment on
schools they had directly worked
with in the past 3 years. Thriving
school gardens were coded if 1 or
more experts identified them as such.

Statistical Analysis

Descriptive statistics and graphical
analyses were used to examine the
frequencies and distributions of data.
The t tests were completed between
surveys with missing and no-missing
responses, and data were determined
to be missing at random. Logistic
regression analyses were conducted
to assess factors associated with thriv-
ing ratings of the school gardens. A
priori covariates were determined by
examination of the literature to
assess which variables may influence

school garden implementation20,21

and included school districts, free
and reduced lunch status, and eth-
nicity or race of students, which were
obtained from the school level regis-
tration data listed on their websites.
All analytical procedures were per-
formed using SPSS (version 25, IBM,
2017), with a 0.05 alpha level as the
criterion for statistical significance.

RESULTS

School Demographics

Complete data were obtained from
109 schools, the majority of them
being elementary level, spread across
8 independent school districts in
Greater Austin, TX (Table 1). The
population size of the schools aver-
aged around 600 students with a
range of 53 to 3,125 students.
Although both low-income and mid-
dle and/or high-income schools with
multiethnic populations were
included in this study, 63% of the
schools served populations that were
eligible for free and reduced lunch,
and 61% of the school’s population
were of Hispanic origin.

Physical Garden Characteristics

Ninety-three percent of gardens were
located a short walk from the school
building, and 69% of school gardens
offered some type of seating.

Table 1. Demographics of Schools With School Gardens (n = 109)

Demographics Mean § SD or n (%)

Type

Prekindergarten 11 (10)

Elementary school 74 (68)

Middle school 11 (10)

High school 13 (12)

Districts surveyed, n 8

Free and reduced lunch, % 62.8 § 33.2

Ethnicity/race, %

Hispanic 61.0 § 26.0

Non-Hispanic Black 9.0 § 8.2

Non-Hispanic White 22.9 § 24.1

Asian 3.6 § 4.5

Other 3.5 § 2.3

Teachers who completed the survey, n 523

Teachers who completed the survey per school 4.8 § 3.1

Administrators who completed the survey, n 174

Administrators who completed the survey per school 1.6 § 0.8

Student population size 602.1 § 440.1
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Approximately 51% of the gardens
were protected by a fence or barrier.
Only 36% of gardens had a covered
area to provide shade in their garden
(Table 2).

Frequencies of Survey Responses

for the First 4 Domains

The first 4 domains (Table 3) are as
follows: (1) Resources and Support,
(2) Physical Garden, (3) Student
Experience, and (4) School Commu-
nity.

Domain A: resources and support. The
amount of funding was asked on the
survey, but this was missing or
unknown from 72% of schools. Of
those that did answer the funding
question, 9% reported an annual
budget < $500, 6% reported an
annual budget between $500 and
$2000, and 13% reported an annual
budget > $2,000. Approximately 65%
of teachers who were surveyed indi-
cated that their garden had

administrator support. Twenty-eight
percent of the schools had a garden
committee that managed the garden
at their school. Fifty-five percent of
schools had a person designated as
the garden coordinator. Of those
schools, only 11% had a garden coor-
dinator who held a paid position.
The majority of garden coordinators
were teachers, with parents being the
second most common. Thirty-eight
percent of schools had a partner orga-
nization that used and helped with
the garden.

Domain B: physical garden. Eighty-
five percent of schools surveyed per-
ceived themselves as having either a
somewhat or well-maintained gar-
den. Fifty-seven percent of the
schools reported hosting garden
workdays throughout the year, with
1 or 2 garden workdays per year being
the most common. Approximately
80% of respondents selected that the
harvest was used as part of the curric-
ulum, and approximately 40% of

respondents reported that the har-
vest was used in the community and/
or given to families.

Domain C: student experience. In the
surveyed population that averages
602 students per school, 55% of the
schools reported less than 50 stu-
dents used the garden annually.
Regarding the frequency of teaching
in the school garden, 45% of teachers
taught weekly in the garden. Eighty-
six percent of schools surveyed used
the garden for teaching core courses.
In addition, 73% of schools taught at
least 1 noncore course in the garden.
Only 28% of schools used a specific
garden curriculum.

Domain D: school community. Fifty-
four percent of schools had a volun-
teer or parental support in the gar-
den. Of the schools reporting
volunteer garden support, 1−20 vol-
unteers per year was the most com-
monly reported number of
volunteers, and 1−10 hours per year
was the most commonly reported
workload. Approximately 68% of the
schools surveyed had teacher train-
ing around the school garden.

Barriers

Figure 1 displays the frequencies of
barriers identified by the teachers.
The top 3 barriers, reported by more
than 50% of teachers, included: (1)
inadequate funding, (2) insufficient
administrator and/or district support,
and (3) low workdays and commu-
nity involvement. Figure 2 displays
the frequencies of barriers as identi-
fied by administrators. The top 3 bar-
riers reported by more than 50% of
administrators included: (1) inade-
quate teacher involvement, (2) insuf-
ficient teacher training, and (3)
inadequate funding.

Prediction of Thriving Gardens

The panel of experts identified 25
schools, or 23%, as thriving on the
basis of the physical condition of the
garden, school usage of the garden,
and integration of the garden into
the school community. Table 4 dis-
plays the logistic regression analyses
of which barriers and strategies pre-
dict having a thriving garden.

Table 2. Physical Garden Characteristics of School Gardens (n = 109)

Characteristic Mean § SD (range) or n (%)

Size of garden, sq ft 783.6 § 1,817.5 (10.0−12,000.0)

Garden age, y 2.2 § 1.4 (0.2−20.0)

No. of beds

1 13 (12)

2 23 (21)

3 43 (39)

4 19 (17)

5 12 (11)

Type of beds/plants

Vegetable 89 (82)

Fruit trees 32 (29)

Native 95 (87)

Rain 20 (18)

Herb 81 (74)

Seating available 76 (69)

Shade covered 27 (36)

Not shade covered 48 (63)

Walking distance from the school

Short walk (≤ 5 min) 101 (93)

Long walk (> 5 min) 8 (7)

Wheelchair accessible 54 (50)

Compost bin 49 (45)

Garden protected with fence or barrier 56 (51)

Physical observation of the garden condition

Disrepair or unmaintained 18 (17)

Somewhat maintained 41 (38)

Well-maintained 50 (46)
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Thriving school gardens were 3-fold
more likely to have funding (b = 3.51;
95% confidence interval [CI], 1.20
−10.26; P = 0.022) and a community
partner (b = 3.01; 95% CI, 1.16−7.83;
P = 0.024). Thriving school gardens
were 4-fold more likely to have a gar-
den committee (b = 4.67; 95% CI,
1.26−17.23; P = 0.021), garden curric-
ulum (b = 4.84; 95% CI, 1.73−13.56;
P = 0.003), 100−200 students who
used the garden annually (b = 4.53;
95% CI, 1.02−20.19; P = 0.047), and
teacher garden training (b = 4.88;
95% CI, 1.04−22.95; P = 0.045).
Thriving school gardens were 11-fold
more likely to have ≥ 201 students
use the garden (b = 11.30; 95% CI,
2.39−53.75; P = 0.002). Thriving
school gardens were 12-fold more
likely to have administrator and dis-
trict support (b = 11.98; 95% CI, 1.53
−9.34; P = 0.018).

DISCUSSION

Numerous studies have identified the
health and academic benefits of
school gardens; however, the barriers
and strategies used to sustain school
gardens are still unclear. This study
provides new information identify-
ing barriers, strategies, and attributes
that predict having a successful,
thriving school garden. The top 7
barriers to having a thriving garden
identified in this study were, in order
from greatest to least: (1) inadequate
administration and district support,
(2) low student usage, (3) lack of spe-
cific teacher garden training, (4) lack
of access to the garden-based curricu-
lum, (5) nonexistent garden commit-
tees, (6) inadequate funding, and (7)
and lack of community partner use.

Having administrator and district
support was fundamental to the suc-
cess and sustainability of the school
garden. Teachers reported that inade-
quate administrator and district sup-
port was the greatest barrier to
garden use and integration. The Port-
land report also found that it was
critical for school administrators to
encourage teachers to use the garden
as part of their instruction.20 It is typ-
ical for gardens to fail over time
when they are taken on by teachers
or parents without administrative
support,20 or when a school gets a
new principal who does not set the

Table 3. Survey Responses for all the GREEN Tool Domains

Domains

Frequencies,

n (%)

Domain A: resources and support

Funding

Missing 14 (13)

Unknown 34 (31)

Garden was funded 42 (39)

No funding for the garden 19 (17)

Partner organization that used garden

Missing/unknown 12 (11)

No, partner organizations did not use garden 56 (51)

Yes, partner organizations used garden 41 (38)

No. of organizations that used garden

Missing 13 (12)

1 5 (5)

2 13 (12)

3 22 (20)

4 29 (27)

5 27 (25)

Administrator support

Missing 12 (11)

Unknown 23 (21)

No administrator support 3 (3)

Yes administrator support 71 (65)

Garden coordinator

Missing 23 (21)

None 26 (24)

Unpaid garden coordinator 48 (44)

Paid garden coordinator 12 (11)

Hours that garden coordinator worked, h/wk

Missing 39 (36)

1−10 55 (51)

11−20 7 (6)

21−40 8 (7)

Garden committee

Unknown 18 (17)

Yes 31 (28)

No 60 (55)

Domain B: physical garden

Missing 6 (6)

Unmaintained 10 (9)

Somewhat maintained 63 (58)

Well-maintained 30 (28)

No. of workdays per year

Missing 47 (43)

1−2 28 (26)

3−10 29 (27)

> 10 5 (5)

Harvest use sum

Missing 20 (18)

1 22 (20)

2 30 (28)

≥ 3 37 (34)

Harvest use

Missing 20 (18)

Used in cafeteria 25 (23)

Used by community and families 44 (40)

(continued)
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expectation for garden use. There was
a qualitative question on the current
survey that asked teachers how ad-
ministrators could be more support-
ive of the garden. Several suggestions
came from that question, including
administrators may benefit from
encouraging (and possibly incentiv-
ize) garden usage by teachers in each
grade level. Another potential solu-
tion is schools may benefit from
planning campus-wide garden-based
professional learning opportunities
on service days and/or faculty meet-
ings. Another potential solution is
that administrators hire staff and/or
faculty with outdoor learning in
mind. Administrators may benefit
from embedding the garden into the
school culture, for example, encour-
aging school-wide events around the
garden. The Portland report suggests
that administrators establish policies
that allow produce to go into the
school cafeteria.20 Another solution
is that districts and administrators
provide substitute teachers so that
teachers can attend professional
development training and/or garden
workdays. Forming and fostering
partnerships with community and
nonprofit groups that want to help
in the garden is another potential
solution. In addition, setting the per-
ception of the garden as a teaching
tool that integrates into the existing
classroom curriculum and establish-
ing clear expectations for its use by
teachers may change garden usage to
become the norm rather than the
exception. Administrators support-
ing, locating, and applying for fund-
ing and/or grants and supplying and
locating resources for teachers to use
in the garden is yet another potential
solution.

Having a thriving garden was also
linked to having more than 100 stu-
dents using the garden annually. The
data showed that only 18% of
schools had 100+ students who used
the garden annually. These rates are
similar to those reported in the Port-
land study.20 This is a relatively low
rate of use for a school sample that
has such a large population, equating
to only 3−5 classes per school using
the garden in most schools. Of note,
only teachers that were involved in
the school garden were surveyed, so
these student numbers may be

Table 3. (Continued)

Domains

Frequencies,

n (%)

Used in compost 41 (38)

Used in curriculum 83 (80)

Sold to the community (fundraiser/farmers’ market) 11 (10)

Domain C: student experience

Students who used the garden yearly

Missing 15 (14)

1−50 60 (55)

51−100 16 (15)

101−200 9 (8)

≥ 201 9 (8)

Teaching amount per year

Missing 28 (26)

1−2 3 (3)

1−2 13 (12)

Monthly 16 (15)

Weekly 49 (45)

Core courses that were taught in the garden

Missing 3 (3)

None 12 (11)

1 18 (17)

2 13 (12)

3 14 (13)

> 4 49 (45)

Noncore courses that were taught in garden

Missing 3 (3)

None 26 (24)

1 17 (16)

2 18 (17)

≥ 3 45 (41)

Garden curriculum used

Missing 3 (3)

Unknown 20 (18)

No 55 (51)

Yes 31 (28)

% of grades that used school garden

Missing 26 (24)

< 25% 5 (5)

25% to 50% 15 (14)

51% to 75% 13 (12)

76% to 100% 50 (46)

Domain D: school community

Volunteers and/or parent support

Missing 3 (3)

Unknown 17 (16)

None 30 (28)

Yes 59 (54)

Volunteers per year

Missing 60 (55)

1−20 40 (37)

21−50 6 (6)

≥ 50 3 (3)

Hours volunteers worked in the garden, h/y

Missing 15 (14)

Unknown 38 (35)

1−10 39 (36)

(continued)
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reflective of only the teachers that
completed the surveys and maybe an
underestimation. School and district
administrators can encourage more
teachers to take their classes out to
the garden to increase student usage.

Having adequate garden training
for teachers was also essential for suc-
cessful and sustainable school garden
programs. Similarly, Burt et al14 re-
ported that providing time for staff
garden training was essential to
increase school garden use. It is
unreasonable to expect a dedication
to the gardening program by teachers
who may have no background in gar-
dening and no district and/or admin-
istration directive to use the garden.
Teachers are historically overworked
and have very tight schedules.25

They need to receive training on how
the garden can be used as a tool in
their existing curriculum. A survey of
≥ 1,000 Virginia teachers indicated
that 88% of teachers had a high level
of interest in using gardening in the
classroom but felt they needed sup-
plemental training to integrate gar-
dening into their teaching.26

Gardens provide a departure from
traditional classroom learning,
which provides an alternative way
for students to learn critical skills, al-
lowing students to have a more expe-
riential and kinesthetic lesson.

Having a thriving garden was also
linked to having access to a garden-
based curriculum. Similarly, findings
from Burt et al14 suggest that garden
curriculum be integrated into the

daily school curriculum to generate a
positive student learning experience
in the garden. There are numerous
available national garden curricula
that are either free or available at
low-cost to schools, including Junior
Master Gardener,27 LifeLab,28 Edible
Schoolyard,29 Slow Food USA,30 and
many more. However, most of the
existing curricular resources are not
evidence-based and focus more on
math, science, and horticultural
knowledge than nutrition and
health. Given that 40 states, 78% of
the nation, require nutrition educa-
tion be taught in public schools to all
students,8 school gardens may play a
vital role in fulfilling this nutrition
education mandate. Garden-based
curricula are often mapped on school
standards for math and science, but
they also provide an ideal opportu-
nity to infuse required nutrition edu-
cation into the classroom.

Garden leadership also predicted
the sustainability of school gardens.
Similarly, Burt et al12 suggested that
forming garden committees is 1 way
to bring school stakeholders and vol-
unteers together in their efforts to
support their school garden. Garden
committees can consist of teachers,
parents, and even students serving

Table 3. (Continued)

Domains

Frequencies,

n (%)

11−20 11 (10)

≥ 21 6 (6)

Teacher garden training

Missing 8 (7)

No 27 (25)

Yes 74 (68)

GREEN indicates garden resources, education, and environment nexus.

Figure 1. Frequencies of barriers to sustaining a garden reported by teachers.
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on the committee. Garden commit-
tees can identify when problems exist
with school gardens and also
assist with programming. Garden
committees assist in resolving
maintenance issues, coordinating
training, encouraging teacher involve-
ment, coordinating garden schedules,
communicating around garden activi-
ties and harvest, hosting garden
events, fundraising, andmore. Garden
committees can also play the critical
role of delegating garden responsibili-
ties among members, making it less
likely that a garden will decline if its
upkeep is tied to 1 champion.

Adequate funding is another best
practice to having a thriving garden;
however, what constitutes adequate
funding is unclear. Although the cur-
rent survey asked about annual fund-
ing for gardens, the majority of
teachers and administrators did not
know the actual amount of funding,
but the range reported was from $1
to $2,500 per year. There are numer-
ous grants available to build school
gardens but fewer funding mecha-
nisms to help schools sustain their
existing school garden. Similarly,
Burt et al14 identified lack of funding
as a top barrier to school gardens on
the East coast, and there was a gen-
eral lack of awareness of funding

sources among respondents. To date,
there are a number of grant mecha-
nisms that support garden builds and
physical enhancements (such as
Whole Food Foundation and Big
Green),31,32 but fewer funding mech-
anisms are available that support
staff, programming, and resources
around sustaining school gardens.

Finally, community partnership
was associated with having thriving
school gardens. Similarly, the Port-
land report showed that having
enthusiast volunteers from the com-
munity was invaluable to the success
of the school gardens, and at least
two-thirds of schools surveyed in
that report had at least 1 partner-
ship.20 This report also showed that
low-income compared with high-
income schools leaned heavily on
community partnerships for curric-
ula, funding, and staffing.20 Burt et
al14 findings showed that engaging
the community outside of the school
was difficult because family and com-
munity members were perceived as
too busy to be involved. For-profit,
community and/or nonprofits organ-
izations can play a key role in helping
with workdays and physical mainte-
nance of the garden, but they can
also help with programming. A con-
sistent theme is that the existence

and availability of community part-
ners is not well known to schools. Re-
spondents from the Burt et al14 study
discussed that there were communi-
cation barriers related to reaching
community members, lack of a
forum to do so, and language bar-
riers.

There are several limitations of
this study to consider. Consistently
throughout this study, respondents
answered survey questions as
unknown, or they failed to answer
the questions at all. Given that the
teachers surveyed were those who
used the garden the most, the large
number of unknown responses was
surprising. However, data were deter-
mined to be missing at random.
These results may reflect the haphaz-
ard way school gardens are managed
and/or the lack of communication
around school gardens. Often 1
group manages the budget of a
school garden, such as the Parent
Teacher Association, and other stake-
holders are unaware of the specifics
of funding. Close to 20% of stake-
holders surveyed did not know if
they even had a garden coordinator,
which shows that school garden
leadership is not well defined or cen-
tralized at schools and warrants im-
provements. Another limitation is

Figure 2. Frequencies of barriers to sustaining a garden reported by administrators.
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Table 4. Variables Within Each Domain Predicting a Thriving Garden

Domains b 95% CI P

Domain A: resources and support

Garden funded

No Ref

Yes 3.51 1.20−10.26 0.02

Community partner use

No Ref

Yes 3.01 1.16−7.83 0.02

Garden coordinator

None Ref

Yes 2.77 0.55−13.91 0.212

Paid 6.00 0.92−39.19 0.06

Garden committee

None Ref

Yes 4.67 1.26−17.23 0.02

Administrator/district support

None Ref

Yes 11.98 1.53−9.34 0.02

Domain B: physical care

Perceptions of garden condition

Disrepair or unmaintained Ref

Somewhat maintained 2.81 0.33−24.04 0.35

Well-maintained 3.27 0.36−30.10 0.30

Physical observation of the garden condition

Disrepair or unmaintained Ref

Somewhat maintained 1.03 0.23−4.53 0.97

Well-maintained 2.14 0.54−8.51 0.28

Workdays

None Ref

Yes 0.15 0.18−1.21 0.08

Sum of harvest usage

None or unknown Ref

1 2.00 0.32−12.33 0.46

2 3.27 0.62−17.39 0.16

≥ 3 3.81 0.73−19.28 0.11

Domain C: student engagement

Garden curriculum available

None Ref

Yes 4.84 1.73−13.56 0.003

Student yearly usage, number of students

1−50 Ref

51−100 0.81 0.16−4.18 0.80

101−200 4.53 1.02−20.19 0.05

≥ 201 11.30 2.39−53.75 0.002

Teaching amount, times per y

1−2 Ref

1−2 0.17 0.01−3.89 0.27

Monthly 0.13 0.01−3.08 0.21

Weekly 1.27 0.11−14.95 0.85

No. of core classes that used garden

None

1 Ref 0.04−11.45 0.77

2 0.65 0.67−70.82 0.11

3 6.88 0.60−62.23 0.13

≥ 4 6.11 0.47−33.87 0.21

No. of noncore classes that used the garden

None Ref

(continued)
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that reliability testing was not per-
formed on this survey, and the results
of this study may not be consistent
and/or repeatable in other studies.
Another limitation is that schools
were given no prior notice of the
physical observation of the garden,
limiting the garden to 1 point in
time. As the garden may not have
been in its typical condition, this
may not be the most effective way to
classify garden status. The use of a
convenience sample is also a limita-
tion; however, it is widely used in
studies like this, in which a particular
group of school garden stakeholders
was asked to answer survey ques-
tions. Nonetheless, the findings from
this nonrepresentative sample limit
generalizability.

IMPLICATIONS FOR

RESEARCH AND PRACTICE

The purpose of this study was to
identify school garden attributes and
practices that most strongly contrib-
ute to garden use and sustainability
and translate them into recommen-
dations for improving garden-based
nutrition education. Having admin-
istrator and district support was key
to the success and sustainability of
school gardens. These findings sug-
gest that school and district adminis-
trators need to support teacher
training, offer an integrated garden

curriculum in daily lessons, facilitate
student usage of school gardens,
form and incentivize garden leader-
ship committees, help secure fund-
ing, and establish links between
community partners and volunteers
for the school garden. There is a need
for more district-level funding to sup-
port school gardens, as well as city,
state, and federal grants to provide
support for school garden programs.
Community and nonprofit organiza-
tions providing funding opportuni-
ties to support school gardens are
also needed. School and district ad-
ministrators can encourage the use of
the garden by either approving usage
of an existing garden-based curricu-
lum as part of their available lesson
plans or working with their district
curriculum department to create op-
tions in their existing lesson plans to
use in the garden. Currently, there is
not a central site that identifies
location-specific funding sources,
location-specific teacher garden re-
sources, or garden-based curriculum
for a specific grade and content area.
Creating better channels and plat-
forms to disseminate information
about funding announcements, gar-
den-based curriculum, and available
garden resources within schools and
with communities is warranted. Pro-
vision of garden-based training to
teachers is also needed to facilitate
teachers being confident and compe-
tent in teaching in outdoor spaces.

There is a need to connect small busi-
nesses, community, and nonprofit
groups with schools and school dis-
tricts and a need to establish easier
connections and communication
platforms for this type of partnership.

Supporting school gardens can
lead to a more hands-on, multiface-
ted educational environment that
would enhance and foster nutrition
behavior experiences in children of
all ages nationwide.
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Table 4. (Continued)

Domains b 95% CI P

1 1.64 0.29−9.29 0.57

2 2.19 0.43−11.27 0.35

≥ 3 3.83 0.99−14.84 0.05

Domain D: school community

Volunteers

None Ref

Yes 0.94 0.35−2.55 0.90

Hours volunteers worked, h/y

None Ref

1−10 0.47 0.16−1.28 0.17

11−20 0.48 0.09−2.58 0.39

≥ 21 1.08 0.17−6.75 0.93

Teacher garden training

None Ref

Yes 4.88 1.04−22.95 0.05

CI indicates confidence interval; Ref, reference.

Note: Regression analyses were run to examine how each variable predicts having a thriving garden.
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