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Abstract

Background: To assess the impact of a school-based garden/
farm program on nutritional health outcomes among youth who
participated in our pilot farm-to-school initiative.

Methods: We modified and administered previously published
questionnaires designed to assess self-reported fruit and vegetable
taste preferences and fruit and vegetable intakes among 4" and
5" grade children in two distinct inner-city Title 1 Elementary Schools
located within South Carolina during the 2012/2013 academic school
year. Pre- and post-program questionnaire data were collected for
68 intervention group participants and 47 non-intervention group
participants.

Results: Findings suggest that youth participation in farm-to-school
experiential learning activities such as school-based gardening/
farming is associated with improved fruit and vegetable taste
preferences as well as intakes, which are important implications for
public health nutrition policy and practice.

Conclusions: Future research is needed to further explore the
impact of farm-to-school experiential learning activities on youth
nutritional health outcomes.

Introduction

Low fruit and vegetable intake among youth is a major public
health problem in the United States (U.S.) as 22.3% of U.S. children and
adolescents fail to meet minimum national fruit and vegetable intake
recommendations [1-5]. These data are particularly troubling because
inadequate fruit and vegetable intake in childhood is associated with
obesity and co-morbid diseases and conditions in childhood and
obese children are more likely than their non-obese peers to become
obese adults [2,6-18]. In partial response to the childhood obesity
crisis in the U.S., the Child Nutrition and WIC Reauthorization Act of
2004 was created, requiring that publicly-funded education agencies
develop wellness policies that include nutrition guidelines for foods
provided to youth on school campuses [7,19]. The development of the
Child Nutrition and WIC Reauthorization Act of 2004 was important
as researchers and practitioners alike suggest that schools are key
venues for the implementation of public health programs, policies,
and initiatives that promote general wellness and seek to prevent and
control obesity among youth [20,21]. Not only is school a place where
children and adolescents spend the first two decades of their lives
[22,23], but it is also a place where they consume about half of their
daily kilocalories from school meals and snacks [23-26].

To facilitate building positive relationships between youth and
healthful foods such as fruits and vegetables, schools may incorporate
some form of healthful food taste education into their school nutrition
environments such that students are at the center of the educational
activity [5,27,28]. Examples of student-focused, healthful food taste
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education activities include learning basic cooking skills, taste-testing
fresh fruits and vegetables, and growing produce in a school garden/
farm setting [27]. School-based garden/farm initiatives, in particular,
can provide ample healthful food taste education opportunities for
youth and these initiatives have been gaining ground in the nutrition
community as research has shown that youth who are exposed can
develop positive taste preferences for fresh, local produce among
other health-related outcomes [1,3,12,27]. For example, Evans et
al., found that youth who participated in school gardening/farming
activities had increased food-related knowledge, which, as suggested
by Evans et al. could be a precursor for change in food-related self-
efficacy and outcome expectations [11]. Other researchers have
found similar results but have also determined that the youth who
participated in school gardening/farming activities shifted their taste
preferences toward fresh fruits and vegetables [1,5,6,17]. Moreover,
and importantly, several researchers have recently demonstrated
that youth who participated in school gardening/farming programs
increased their actual consumption of fruits and vegetables along with
other healthful foods [10,12,29,30]. The purpose of the current study
was to assess the impact of a school-based garden/farm program on
nutritional health outcomes among youth who participated in our
pilot farm-to-school initiative. To achieve this objective, we modified
and administered previously published questionnaires designed to
assess youth self-reported fruit and vegetable taste preferences and
fruit and vegetable intakes to 4™ and 5% grade children during the
2012/2013 academic school year who attended two distinct inner-city
Title 1 Elementary Schools located within South Carolina, United
States (U.S.).

Experimental Methods
Participants

We collected participant characteristic data (i.e., grade, age, and
sex) and administered a fruit and vegetable taste preference and
intake survey to youth who participated in the experiential learning
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component of our farm-to-school program (i.e., our school-based
farm) during the 2012/2013 academic school year (intervention group)
as well as to youth who did not participate (non-intervention or
control group). The youth fruit and vegetable intake preference survey
was modified adapted from: Bearing Fruit: Farm to School Program
Evaluation Resources and Recommendations (http://departments.
oxy.edu/uepi/cfi/bearingfruit/htm) and the youth fruit and vegetable
intake survey was modified and adapted from: Ratcliffe, M.M. (2007).
The effects of school gardens on children’s knowledge, attitudes and
behaviors related to vegetable consumption and ecoliteracy. (Doctoral
Dissertation, Tufts University). Pre and post participant characteristic
and survey data were collected for 68 intervention group participants
and 47 non-intervention group participants. The students were 4th
and 5th graders aged 8 to 12 years of primarily non-Hispanic black
ethnicity and race enrolled in one of two inner-city Title 1 Elementary
Schools in South Carolina, (U.S.).

Procedure

The school-based farm was the experiential learning component
of our larger, pilot farm-to-school initiative. The farm, which is Good
Agricultural Practice (GAP) certified, sits on 1/8 acre of space in
a 60" x 90" area, roughly 5,500 square feet and is divided into four
quadrants by a five-foot gravel pathway. Each quadrant hosts seven
40’ crop rows. In partnership with the city, county, school officials,
the farm utilizes city water and is irrigated by an automated drip
irrigation system. The farm is a vehicle for teaching students math
and science concepts and about where their food comes from while at
the same time teaching lessons of respect, teamwork, accountability,
and entrepreneurship. Instruction is year-round, classes meet outside
at the farm bi-weekly for hour-long experiential learning activities
(i.e., seed propagation, growing and harvesting fruits and vegetables,
plant and soil health, cooking and ultimately marketing and selling
produce to the school’s cafeteria, local restaurant sponsors, and at
local farmers’ markets).

Data Analysis

Data were cleaned, coded, and then analyzed using STATA
(StataCorp 2011. Stata Statistical Software: Release 12. College
Station, TX: StataCorp LP). Descriptive statistics were calculated
for all of the continuous and categorical variables including age, sex,
grade level, and school (intervention school vs. non-intervention
school) to summarize basic demographic characteristics. Preliminary
analyses were conducted using chi-square analyses and the Student’s
t-test, as appropriate, to determine statistically significant differences
in participant characteristics between intervention group and non-
intervention group study participants. Logit/Probit regression
models were used to check the intervention effects for main outcomes
(fruit and vegetable preference as well as fruit and vegetable intakes)
adjusting for sex and grade level. This statistical analysis technique
was applied because outcome variables were recorded as binary. Logit
or Probit regression models were chosen according to the results of
goodness-of-fit tests (using Pseudo-R?). The following model was
used to examine the intervention effects on outcomes:

Outcomes (Fruit and Vegetable Preferences and Fruit and
Vegetable Intakes) = a + Group + Time + Group*Time + Sex + Grade
+e (1)

For all analytical tests, a two-sided probability of p < 0.05 was
considered statistically significant. Research procedures were
approved by the University’s Institutional Review Board.

Results

Demographic characteristic data for participants with complete
pre- and post-test data (N = 115; 68 intervention group participants
and 47 non-intervention group participants) are presented in Table
1. Twenty-two girls (47.8%) and 24 boys (52.2%) were in the non-
intervention group and 32 girls (47.1%) and 36 boys (52.9%) were in
the intervention group. All participants in the non-intervention group
were in the 5" grade, while approximately half of the participants in
the non-intervention group were in the fourth grade and the other
half were in the fifth grade.

Data pertaining to participants’ preference and willingness
to taste a new fruit/vegetable in community, home, and school
environments are reported in Table 2. Data revealed that students
in the non-intervention group were more likely to try a new fruit at
school compared to students in the non-intervention group, from
pre- to post-test controlling for gender and grade level. No statistically
significant differences were observed for preference and willingness to
taste a new vegetable between students in the intervention and non-
intervention groups, however. Interestingly, boys were less likely than
girls to report “liking fruits a lot” when controlling for intervention,
time, and grade level.

Data pertaining to participants’ preference for the six fruits and
14 vegetables evaluated are reported in Table 3a & b. Data revealed
that there were no statistically significant intervention effects for
fruit and vegetable preference. However, students in the intervention
group were more likely to “like” cauliflower than students in the non-
intervention group, controlling for sex and grade level. Moreover,
compared to girls, boys were less likely to “like” cabbage, cucumbers,
and squash, controlling for grade level. Data pertaining to participants’
fruit and vegetable consumption for the six fruits and 14 vegetables
evaluated are reported in Table 4a & b. Data revealed that statistically
significant increases for fruit and vegetable consumption among
students in the intervention group occurred for both cantaloupe and

peppers.
Discussion

To assess the impact of a school-based garden/farm program
on nutritional health outcomes among youth who participated in

Table 1: Participant Characteristics.

N =115

Non-Intervention Group Intervention Group

Characteristic Mean (SD) Mean (SD)
Age (years) 10.2 (0.08) 9.7 (0.08)
Non-Intervention Group Intervention Group
n (%) n (%)
Sex
Female 22 (47.8%) 32 (47.1%)
Male 24 (52.2%) 36 (52.9%)
Education Level
3" Grade 0 (0.0%) 1(1.5%)
4" Grade 0 (0.0%) 35 (51.5%)
5t Grade 47 (100.0%) 32 (47.1%)
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Table 2: Logistic Regressions (Coefficients and Standard Errors) for Associations between General Fruit (FP1-FP8) and Vegetable (VP1-VP8) Preference and
Intervention Group (Intervention versus Non-Intervention Group).

N=115
Coefficient (Standard Error)

School (1=treatment) Time (1=post) School*Time Sex (1=male) Education (grade=2) Education (grade=3) Constant
FP1 0.36 (0.60) (-0.53) (0.52) 0.67 (0.75) (-0.78) (0.40)* 2.64 (1.11) 2.44 (1.11)* (-0.43) (1.14)
FP6 0.08 (0.43) (-0.73) (0.43) (-0.14) (0.56) 0.18 (0.28) (-1.59) (1.221) (-1.59) (1.22) 1.50 (1.24)
FP8 1.41 (0.45)* (-0.83) (0.50) 0.02 (0.62)* (-0.07) (0.29) (-15.19) (1127.88) (-15.21) (1127.88) 14.52 (1127.88)
VP1 0.30 (0.27) (-0.33) (0.28) (-0.16) (0.36) 0.15 (0.18) 4.69 (177.56) 4.63 (177.56) (-5.16) (177.56)
VP6 0.25 (0.29) (-0.74) (0.36)* 0.55 (0.43) (-0.26) (0.20) 0.08 (0.70) 0.16 (0.71) (-0.82) (0.73)
VP8 1.72 (0.62)* (-1.46) (1.14) 0.57 (1.20) (-0.28) (0.37) (-0.68) (1.07) (-0.94) (1.09) (-1.28) (1.19)

FP1=How much do you like fruits?
FP6=Will you taste a fruit if you have never tasted it before?
FP8=When you are at school will you try a new fruit?
VP1=How much do you like vegetables?

VP6=Will you taste a vegetable if you have never tasted it before?

VP8=When you are at school will you try a new vegetable?

*p <.05

Table 3a: Logistic regressions (Coefficients and Standard Errors) for Associations between Willingness-to-Try Specific Fruits and Vegetables and Intervention Group
(Intervention versus Non-Intervention Group).

N=115
Coefficient (Standard Error)
School (1=treatment) = Time (1=post) = School*Time @ Education (grade=2) | Education (grade=3) Education (grade=3) Constant
Fruits
Apple 0.33 (0.42) 0.15(0.40) | (-0.17)(0.52) (-0.17) (0.27) (-3.75) (378.04) (-3.52) (378.04) 4.96 (378.04)
Cantaloupe (-0.35) (0.44) (-0.09) (0.43) | 0.03 (0.56) (-0.29) (0.28) (-0.24) (1.19) (-0.79) (1.20) 1.48 (1.22)
Grape 0 0 0 0.04 (0.65) 0 0 1.69 (0.46)
Watermelon (-0.38) (0.81) (-0.56) (0.76) 0.36 (0.99) 0.54 (0.49) (-13.46) (1343.85) (-13.87) (1343.85) | 16.27 (1343.85)
Peach 0.25 (0.32) (-0.14) (0.29)  0.27 (0.40) (-0.25) (0.20) 0.45 (0.72) 0.62 (0.73) 0.37 (0.75)
Strawberry 0.38 (0.71) (-1.42) (0.63) = 0.57 (0.99) (-0.92 (0.55) 3.02 (1.42)* 2.02 (1.33) 0.46 (1.33)
Vegetables
Bean (-0.05 (0.29) (-0.36) (0.27) | 0.27 (0.36) 0.08 (0.18) (-4.21) (188.07) (-4.51) (188.07) 5.11 (188.07)
Broccoli 0.40 (0.46) 0.20 (0.45) (-0.55) (0.58) (-0.26) (0.29) 1.05 (1.05) 0.98 (1.06) (-0.22) (1.09)
Cabbage (-0.36) (0.29) (-0.07) (0.29) = 0.18(0.37) (-0.42) (0.19)* 0.44 (0.72) (-0.04) (0.72) 0.99 (0.73)
Carrot 0.52 (0.50) (-0.75) (0.44)  0.15(0.61) 0.41 (0.30) 2.35 (1.21)* 1.96 (1.21) (-1.34) (1.24)

Table 3b: Logistic regressions (Coefficients and Standard Errors) for Associations between Willingness-to-Try Specific Fruits and Vegetables and Intervention Group
(Intervention versus Non-Intervention Group).

N=115
Coefficient (Standard Error)
School (1=treatment) = Time (1=post) School*Time Sex (1=male) Education (grade=2) = Education (grade=3) Constant
Vegetables
Cauliflower 0.80 (0.29)* 0.41 (0.29) (-0.41) (0.36) | (-0.19) (0.18) (-0.28) (0.65) 0.03 (0.66) (-0.80) (0.68)
Cucumber 0.05 (0.29) (-0.20) (0.28) 0.06 (0.37) (-0.68) (0.19)* (-3.67) (188.66) (-4.08) (188.66) 5.05 (188.66)
Eggplant (-0.23) (0.37) (2.82) (0.35) 0.07 (0.44) 0.22 (0.22) (-0.34) (0.71) (-0.88) (0.73) (-0.48) (0.76)
Onion 0.44 (0.27) (-0.06) (0.27) | (-0.13)(0.34) 0.16 (0.17) (-0.91) (0.71) (-0.71) (0.72) 0.35 (0.73)
Potato (-0.42) (0.80) 0.43 (0.94) (-1.09) (1.11) 0.34 (0.49) (-12.91) (958.09) (-13.42) (958.09) 15.92 (958.09)
Pepper 0.50 (0.27) (-0.22) (0.26)  (-0.09) (0.34) 0.15 (0.17) (-0.78) (0.72) (-0.33) (0.72) 0.36 (0.74)
Squash 0.08 (0.29) (-0.38) (0.30) 0.30 (0.38) (-0.49) (0.19)* 4.72 (190.65) 4.71(190.65) (-5.05) (190.65)
Sweet potato 0.36 (0.30) (-0.36) (0.27) | (-0.12) (0.36) 0.18 (0.18) 0.64 (0.66) 0.61 (0.66) (-0.12) (0.68)
Tomato (-0.16) (0.27) (-0.17) (0.26) 0.06 (0.34) 0.07 (0.34) (0.07) (0.17) (-0.03) (0.65) 0.22 (0.67
*p<0.05
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Table 4a: Logistic regressions (Coefficients and Standard Errors) for Associations between Self-Reported Intake of Specific Fruits and Vegetables and Intervention
Group (Intervention versus Non-Intervention Group).

N=115
Coefficient (Standard Error)
School (1=treatment) Time (1=post) School*Time Sex (1=male) = Education (grade=2) Education (grade=3) Constant
Fruits
Apple 0.18 (0.57) (-0.04) (0.47) 0 (-0.57) (0.48) 0 0 2.09 (0.50)
Cantaloupe (-0.76) (0.31)* (-0.30) (0.30) = 0.84 (0.41)* | (-0.12) (0.20) (-3.72) (179.68) (-4.54) (179.68) 5.62 (179.68)
Grape 0 0 0 0 0 0 0
Watermelon (-0.90) (1.28) (8.05)(1.43) | (-9.79)(1.76) | 0.30(0.83) (-13.43) (3203.79) (-14.77) (3203.79) | 18.42 (3203.79)
Peach 4.38 (213.24) 0.04 (0.36) 0 (-0.56) (0.34) 1.88 (0.97) 5.94 (213.24) (-4.38) (213.24)
Strawberry 4.21 (261.72) 0.15 (0.39) 0 (-0.20) (0.36) (-3.55) (1036.87) 0.14 (1069.39) 1.33 (1069.39)
Vegetables
Bean 4.12 (505.20) 0.31(0.54) (-5.29) (0.54) | (-0.40) (0.37) (-3.62) (1887.97) (-4.65) (1887.97) 6.62 (1997.97)
Broccoli (-0.35) (0.37) (-0.14) (0.36) 0.54 (0.48) 0.28 (0.24) (-3.84) (252.64) (-4.14) (252.64) 5.36 (252.64)
Cabbage 0.21(0.75) 0.56 (0.76)*  (-0.25)(1.10) = (-0.24) (0.55) | (-11.74)(1099.71) (-12.61) (1099.71) | 15.04 (1099.71)
Carrot (-0.02) (0.42) (-0.50) (0.37) (0.50) (0.51) 0.47 (0.26) (-3.79) (289.90) (-3.90) (289.90) 5.21(289.90)

Table 4b: Logistic regressions (Coefficients and Standard Errors) for Associations between Self-Reported Intake of Specific Fruits and Vegetables and Intervention
Group (Intervention versus Non-Intervention Group).

N=115
Coefficient (Standard Error)
School (1=treatment) Time (1=post) School*Time Sex (1=male) = Education (grade=2) = Education (grade=3) Constant
Vegetables
Cauliflower 1.22 (0.46)* 0.13 (0.42) 0.04 (0.57) (-0.08)(0.29) (-14.03) (837.21) (-13.77) (837.21) 13.54 (837.21)
Corn 0 0 0 0 0 0 0
Cucumber 2.02 (1.20) (-1.28) (0.57)* | (-0.43)(1.25) = (-0.18)(0.45) | (-12.79) (1425.85) (-12.88) (1425.85) = 15.08 (1425.85)
Eggplant 0.07 (0.80) 0.15 (0.29) (-0.04) (0.37) | 0.02(0.18) (-0.12) (0.65) (-0.74) (0.66) (-0.13) (0.68)
Onion 0.45 (0.67) (-0.56) (0.54) 1.07 (0.81)  (-0.09) (0.40) (-12.37) (688.90) (-12.02) (688.90) 13.79 (688.90)
Pepper (-0.004) (0.34) (-0.58) (0.30)* = 1.24 (0.44)* | (-0.03)(0.21) (-3.88) (197.76) (-3.85) (197.76) 4.90 (197.76)
Potato 0.20 (0.54) (-3.02) (0.46) | (-0.70) (0.68) = 0.07 (0.68) (-3.10) (280.04) (-3.86) (280.04) 5.54 (280.04)
Squash (-0.43) (0.43) (-0.40) (0.42) 0.61 (0.55) 0.17 (0.28) 0.30 (1.04) 0.03 (1.04) 0.32(1.08)
Sweet potato 0.54 (0.34) (-0.02) (0.29) (-0.06) (0.42) | (-0.04) (0.21) (-3.89) (284.00) (-3.87) (284.00) 4.68 (283.40)
Tomato (-0.12) (0.33) (-0.26) (0.31) 0.70 (0.42) 0.03 (0.21) (-4.12) (217.22) (-4.05) (217.22) 5.06 (217.22)
*p <.05

our pilot farm-to-school initiative, we modified and administered
previously published questionnaires designed to assess youth self-
reported fruit and vegetable taste preferences and intakes to 4th and
5th grade children during the 2012/2013 academic school year who
attended one of two inner-city Title 1 Elementary Schools located
within South Carolina, United States (U.S.). Study findings, while
modest, suggest that participation in the school-based garden/farm
program was associated with positive taste preference for a variety of
fruits and vegetables as well as increased fruit and vegetable intakes
among youth - results that are consistent with those from previous
researchers.

For example, Morris and Zidenberg-Cherr conducted research
at three schools from a local school district in Davis, California
and found that students who were exposed to nutrition education
and a gardening curriculum showed greater preferences for fruits

and vegetables as well as increased nutrition knowledge compared
to students who were in the control group, even at 6-months post
intervention [1]. Similarly, Somerset et al. conducted a 12-month
school-based garden intervention trial with 4" to 7" grade students
enrolled in a state primary school within a low socioeconomic area of
Brisbane, Australia. These researchers found that the intervention led
to improvements in students’ abilities to not only identify vegetables
and fruits, but to prepare them for consumption [15]. Furthermore,
in a 12-week quasi-experimental, garden-based intervention with
predominately Latino 4™ and 5" grade students in Los Angeles,
Gatto et al. assessed student motivations and preferences for fruits
and vegetables [6]. In this study, researchers found that vegetable and
fruit preferences as well as self-efficacy increased among participating
youth compared to non-participating youth from pre- to post-
intervention.
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Heim et al. conducted a U.S. based 12-week pilot intervention
with 4" to 6" grade youth attending a YMCA summer camp. In
this study, youth were exposed to one of three groups: (1) a school
gardening and nutrition education group, (2) a nutrition education
only group, or (3) a control or unexposed group. These researchers
found that youth who were exposed to both school gardening and
nutrition education conditions were more willing to taste a variety
of unfamiliar fruits and vegetables, compared to youth who were
only exposed to nutrition education or who were not exposed to
either condition [3]. Similarly, Morgan et al. conducted a 10-week
intervention trial with 5% and 6" grade students enrolled in two
primary schools in the Hunter Region of New South Wales, Australia
[16]. These researchers found that of the three study groups, youth
who participated in garden-enhanced nutrition education were more
willing to taste new fruits and vegetables and reported positive taste
references compared to youth who participated in non-garden-
enhanced nutrition education.

In addition to improving knowledge, preferences, and self-efficacy
for fruits and vegetables, researchers have also found that school-
based garden/farm programs can increase students’ overall intake of
fruits and vegetables. For example, McAleese and Rankin conducted
a 12-week study on 6th grade students at three different elementary
schools in southeast Idaho. These researchers found that students
who participated in nutrition education and gardening activities
significantly increased their intakes of fruits and vegetables as well as
selected nutrients such as vitamin A, vitamin C and fiber [12]. Evans
et al. measured the effects of different levels of exposure to a multiple-
component, garden-based intervention on students from five middle
schools in ethnically diverse communities in Austin, Texas. These
researchers found that students who were exposed to the multiple-
component school garden intervention reported increased intakes
of fruits and vegetables and related self-efficacy and knowledge and
decreased preference for unhealthy foods or foods that did not meet
the USDA’s newly reformed nutrition standards [11,31-34].

Conclusion

A recent joint initiative released by Michelle Obama, the Surgeon
General, and the Department of Health and Human Services on
January 28", 2010 called for healthier school environments, improved
dietary and physical behaviors at home, and community engagement
efforts to improve the health of our nation’s youth [30,35]. To
support this initiative, President Obama issued a memorandum
calling for the establishment of a federal task force to combat the
childhood obesity epidemic specifically [30,36]. In 2008, the Institute
of Medicine Committee on Childhood Obesity Prevention Actions
for Local Governments cited the implementation of youth-gardens
in communities as a promising and innovative way to promote the
consumption of fruits and vegetables and prevent childhood obesity
[37]. For example, as explained in Ratcliffe M’s Polytheoretical
Model for Food and Garden-Based Education,
garden programs provide a real-world context for learning that is
distinguishable from other hands-on learning activities [38]. This
model suggests that food and garden-based education programs
directly affect relationships between students and health-promoting
and environmentally responsible behaviors. Moreover, as Story

school-based

et al. noted, school gardens act as outdoor “learning laboratories”
that offer multiple opportunities for students to gain food system-
related knowledge, skills, and abilities as well as serving as a setting
for positive youth development [23]. School gardens/farms can
improve a school’s physical and social learning environments [38-40]
as they visually reinforce learning and can positively influence social
norms around eating [38,40]. In summary, our findings combined
with those from previous researchers suggest that school garden/
farm programs can improve nutritional health outcomes by shifting
youth taste preferences toward fresh, local fruits and vegetables and
by increasing actual fruit and vegetable intakes.

Implications for Future Research

School-based garden/farm programs, important components of
farm-to-school initiatives, can serve as advocacy tools for nutrition-
focused obesity prevention and control efforts [23,29] - gardens/farms
are tangible and thus make farm-to-school efforts real. Moreover,
according to researchers and practitioners alike, long-lasting beneficial
changes to youths’ nutritional health can be secured by coordinating
a comprehensive garden/farm-enhanced nutrition
program with school wellness policies, offering healthful foods on
school campuses, fostering family and community partnerships, and
supporting local agriculture [13,23,30,41]. Farm-to-school initiatives
also appeal to many food system stakeholders, including farmers,
sustainable agriculture and environmental advocates, community
and school garden supporters, waste/ recycling supporters, school
administrators and teachers, parents, food/agriculture businesses,
community development folks, farmland preservation advocates,
government agencies, universities and cooperative extension, and
food service, to name a few [13, 30,42].
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