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Executive Summary
Edible Schoolyard NYC (ESYNYC) and similar organizations address
educational resource and health disparities between racial groups stemming from
systemic social and economic inequity by supporting children’s access to food
education. A substantial and rigorous body of scientific evidence supports the
numerous benefits of hands-on gardening and cooking programs. Food education
programs, such as Edible Schoolyard NYC, promote positive impacts on dietary,
academic, and socioemotional outcomes among children and adolescents.
ESYNYC is encouraged by the emerging literature exploring program impacts on
students’ socioemotional learning, and we are working to include more practice to
amplify the socioemotional learning impacts of our curricula and programs.
Furthermore, ESYNYC is interested in the long-term impact of the program on
student’s food and environmental justice activism. This outcome has a strong
relation to social awareness, one of the five socioemotional competencies. Our
internal evaluations are in line with what research has found: that the positive
impact of food education interventions, like ESYNYC, are diverse and range from
dietary behaviors and habits to socioemotional learning, to encouraging young
activists’ development.
Introduction
Edible Schoolyard NYC’s (ESYNYC) mission is to support edible education
for every child in New York City. We partner with New York City public schools to
cultivate healthy students and communities through hands-on cooking and
gardening education, transforming children’s relationship with food. Through our
culturally responsive curricula, students, families, school staff, and other
community members gain socioemotional competence, skills, and knowledge; and
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improve their dietary behaviors, all while enjoying themselves. They also benefit
from the improvements, to school culture and physical environment that are
facilitated by ESYNYC. Ultimately, our work nurtures healthy school communities
where all members can thrive socially, emotionally, academically, and physically.
At ESYNYC, program evaluations show that students who grow and prepare
plant-based foods love eating them. For example, in the 2020-21 school year, we
found that 96% of students try the food they make in our lessons. Edible
education not only sets students up for strong socioemotional competency,
healthier habits for life, and supports their growth as activists for a just and healthy
food system but supports students’ happiness and readiness to learn. When
watering the plants, one student exclaimed, “I’m having so, so, so, so much fun!” On
the way to class one student sped up and said, “Hurry, we can’t waste time. We’ve
got to get to garden class!” Our decade of experience in hands-on food education
has shown us a wide array of positive changes that are possible because students
are excited and happy to learn in the garden and kitchen classrooms.
The literature supports that hands-on and experiential learning offered by
arts and enrichment programs, such as ESYNYC, are the best practices in program
delivery that lead to better outcomes, such as socioemotional, behavioral, and
dietary outcomes, than traditional academic education. 1 This review uses evidence
from scientific literature to describe the outcomes of garden and cooking
education and how they help us to achieve our mission to support the holistic
health of school communities. First, we review the more frequently researched
impacts on diet and academics. Then, we explore our newest outcomes that we are
measuring, ones that are also newer to the scientific literature: socioemotional
development and related commitment to food justice.
Needs of the Community
Students of some racial and ethnic minorities, especially those of low
socioeconomic status, are disproportionately more likely to experience disparities
in their education, such as reduced funding and school resources. 2 According to
the New York City Department of Education (NYC DOE) data, 73% of students in
New York City come from economically disadvantaged backgrounds and 82%
identify as students of color. 3 ESYNYC partners with New York City public schools
located in low-income communities, especially those areas identified by the NYC
Department of Health as having the highest rates of diet-related diseases. 87% of
the students enrolled in ESYNYC schools are students of color and 74% come
from households with incomes below the federally defined poverty line. According
to a 2018 study, nearly half of New York City’s students do not receive any external
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nutrition education programs in school. 4 We work to add resources to historically
under-resourced schools by providing full time staff, gardens, cooking classroom
maintenance, professional development opportunities, and in school and
extracurricular program opportunities for students and the community.
In New York City, nearly one in four children is food insecure; 5 almost
275,000 of the 1.1 million public school students are not getting the food that they
need to thrive. Food insecurity is not only linked to lack of food but to a reduced
consumption of nutrient dense food and fresh produce. Research has shown that
consuming a diet high in fruit and vegetables reduces the risk of diet-related
disease. 6 Thus, healthy eating in childhood is important for both proper
development and prevention of various health conditions. However, according to
the CDC, 60% of American children do not eat enough fruit to meet daily
nutritional recommendations, while 93% of children do not eat enough vegetables. 7
Research has also found inadequate consumption of fruit and vegetables among
adolescents from low socioeconomic backgrounds. 8 Further, poor nutrition has
contributed to the rising burden of diet-related diseases in the United States.
These include cardiovascular disease, high blood pressure, type 2 diabetes, and
cancer. 9
People of some racial and ethnic minorities, especially individuals with low
socioeconomic status (SES), are at disproportionately greater risk for dietary
diseases. 10,11 These health disparities between racial groups stem from social and
economic inequality due to the systemic racism that permeates the American food
system, and not any inherent differences in the bodies of people of different races.
Accessing affordable, high-quality, and healthy food is a challenge for many
families in low-income neighborhoods of color. Importantly, organizer, farmer, and
educator Karen Washington urges us to retire the term “food desert” traditionally
used to describe neighborhoods with limited access to healthy foods and teaches
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us to use the term “food apartheid” to draw attention to the structural racism
which affects the distribution of food resources throughout the country. This lack
of food access is not a natural phenomenon, but a socio-economic extension of
racism. Washington and other food systems experts also emphasize the enormous
potential and vibrancy of communities of color, advocating for taking an
intersectional approach to addressing dietary disease by looking at the whole food
system with an interconnected lens involving multiple aspects of society such as
health, education, class, and environment. 12
ESYNYC and similar organizations address educational resource and health
disparities between racial groups stemming from social and economic inequality by
supporting children’s access to and love of plant-based foods, and their
development as food justice advocates 13 in a food environment where they spend
much of their time, at school. Children’s eating behaviors and attitudes are easiest
to influence when they are young. 14 This means that schools play an essential role
in helping students learn good eating habits and providing many opportunities for
children to eat healthfully.
Dietary Impacts
The existing literature cites numerous dietary impacts of school gardening
and cooking programs among participating students. Common outcomes reported
include changes in knowledge in preparing, cooking, and eating healthier food;
improved attitudes and increased preference for plant- based food; increased
willingness to try new food; and improved eating behaviors. Participation in school
gardening and cooking programs also have been found to increase children’s
exposure to and ability to identify fruits and vegetables. 15
When our students grow and cook their own plant-based foods, they
express an increased willingness to taste them, tend to enjoy them more, and feel
more confident about their cooking ability. For example, over 10 years, we have
found that 97% of students try the food they made in our lessons. Additionally, in
2019, we found that 78% of our students reported increased vegetable preference
from third to fifth grade. This impact is well expressed by a fifth grader at PS/MS 7,
who previously expressed they would not like figs, commented, “These [figs] are my
new favorite thing.” A study of the FoodCorps’ schools found that students
participating in hands-on cooking and gardening activities were reported to be
eating three times the amount of fruits and vegetables than students who received
12
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traditional nutrition education lessons. 16 Similar studies have shown a connection
between gardening and positive changes in dietary behaviors at school and home.
As willingness and liking are important determinants of consumption among
children, these changes in attitudes have been found to impact behaviors of
consuming fruits and vegetables and asking for fruits and vegetables at home. 17
ESYNYC’s approach to food education is to provide a creative and
interactive experience in the classroom where working with food is fun. At ESYNYC
students engage in various hands-on and experiential learning activities. For
example, hands-on activities such as cooking the meal have the potential to
facilitate dietary behavior change because children are more willing to try and
consume food they prepared and cooked themselves. 18 Numerous studies have
also found that garden-based nutrition education programs had better outcomes
compared to in-classroom nutrition education programs, particularly in fruit and
vegetable consumption. 19 These findings have established the value of gardening
education as an integral component of nutrition education programs.
Academic Impacts
The positive benefits of school garden and cooking programs extend beyond
dietary outcomes to academic achievement. Studies show that school gardens and
kitchens are proving to be centers of learning that equip students with knowledge
and skills to succeed academically. 20 Several programs have found increases in
nutrition,15,21 science,16,22 horticultural, 6 and environmental16 knowledge
demonstrated by pre/post testing of students who participated in gardening and
cooking lessons.21 Improved environmental attitudes is another common academic
outcome among children who participate in gardening lessons.16
These results suggest the potential to help close the “achievement gap”. 23 In
the U.S., the achievement gap refers to the significant and persistent disparity in
academic performance or educational attainment between different groups of
16
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students, such as those from higher income and lower income households. 24 One
study found that students who attend schools with gardens are more likely to
perform at the proficient or advanced levels on standardized tests.18 By creating
more environmental equity by building school gardens, academic achievement
improved.
In addition, changes in academic attitudes have been observed, such as
increased interest and enjoyment of school16,25, academic engagement16, and
positive attitude toward school.16 In a study of a seed to table program,
participating children expressed enthusiasm and growing confidence at school.
Many frequently described how they looked forward to kitchen and garden days
and how the addition of the program improved their school environment.16
One of our primary outcomes is that our students connect their work in the
kitchen and garden to their core academics. For example, ESYNYC teachers found
that second grade students demonstrated strong understanding of plant life
cycles and needs. They also noted that learning reflection exercises worked best
immediately after doing garden tasks. A Department of Education teacher at one
of our sites commented, “[Garden class] is exactly what they need because we've
talked about it in class, but they haven't gotten to really practice it. And we have
been learning subtraction and now [in garden class] they're practicing the new
subtraction strategy they learned yesterday.”
Importance of Socioemotional Learning
In recent years, there has been an expansion on the amount of research on
programs supporting Socioemotional or social emotional learning (SEL) in schools
and the positive outcomes linked to socioemotional development. SEL refers to the
process through which people understand and manage emotions, set and achieve
positive goals, feel and show empathy for others, establish and maintain positive
relationships, and make responsible decisions. 26 Research has shown that the
implementation of SEL programs in school classrooms results in improved social
and emotional skills, attitudes, behavior, and academic performance among
students. 27 The Collaborative for Academic, Social, and Emotional Learning
(CASEL), offers the seminal framework for evidence-based SEL strategies, and
outlines the five core SEL competencies: self-awareness, self-management, social
awareness, relationship skills, and responsible decision-making. 28 Social
24
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competence can be defined as the ability to successfully and appropriately select
and carry out interpersonal goals. 29
Children who lack strong socioemotional competency are more likely to
engage in defiant or risky behaviors. 30 Thus, the importance of SEL lies in the
positive impacts it can have on a child’s development. The implementation of SEL
programs in early childhood education classrooms often results in an increase of
competency in the five elements outlined by the CASEL framework. Research has
shown that socioemotional competency is not only teachable in a school setting,
but that the development of socioemotional competence gives children the power
to apply the knowledge, skills, and attitudes necessary for understanding and
managing emotions, feeling, and expressing empathy, setting and achieving goals,
cultivating relationships, and making responsible decisions. 31
Socioemotional learning outcomes, outlined in detail below, are associated
with arts and enrichment programs such as ESYNYC. Arts and enrichment
programs implemented into early childhood education, have been shown to
increase students’ persistence, leadership, collaboration, creative thinking, problem
solving, motivation and empathy. 32 Furthermore, research supports that students
who engage in arts and enrichment programs express increased levels of
happiness, interest, and pride in their work at school. 33
ESYNYC believes that socio-emotional growth is one of the most important
outcomes of our work. Our formative evaluations, observations, and a decade of
anecdotal evidence from staff, students, and family members tell us that students
gain confidence, practice empathy and teamwork, and see themselves as leaders
thanks to our programming. For example, a staff member at one of our sites
observed, “I've seen the older kids take on the younger kids and guide them to the
salad bar and teach them, like, ‘This is lettuce, and this is beans, and these are
tomatoes’ and sit with them, and talk to them and be the role models we've been
wanting them to be for so long.”
While we are clear that socioemotional development is already a strong
outcome of ESYNYC programs, we are committed to increasing our positive
impact and understanding the complex ways food education can support youth
29
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development by further investing in SEL training and evaluation. The most
effective SEL programs provide professional development and training for
teachers on how to better implement SEL into classroom instruction. 34 For this
reason, ESYNYC is currently implementing new teacher training on these
competencies and building more intentional socioemotional learning support into
our programs. We are also investigating the impact of these changes with new SEL
evaluation tools and look forward to sharing results in 2022.
Socioemotional Learning Impacts
Although literature that supports SEL is new in the public health field, there
is an increasing amount of research outlining the positive impacts that SEL can
have on youth development. The participation in hands-on school cooking and
gardening programs have great potential to support the utilization and retention of
SEL skills during a child’s most critical developmental years. The next sections
present the evidence on food education programs’ ability to support youth
development in each of the core SEL competencies.
Self-awareness
Self-awareness refers to one’s ability to understand their own emotions,
thoughts, and values.29 Furthermore, self-awareness can display itself in the form
of self-efficacy and self-understanding. Students who successfully execute and
complete tasks and responsibilities develop stronger self-efficacy and selfunderstanding. 35 In a study of a gardening education program, students exhibited a
positive development in attitudes, beliefs, values, and self-perceptions.36 Similarly
students at ESYNYC have frequently expressed their self-confidence and pride in
their work. One student, during one of ESYNYC’s lessons exclaimed, “I’m so good
at this!” Another shared “I think my mom would be proud of me for bringing her
flowers and being so gentle with the plants. I'm proud of myself.” The administrator
of one ESYNYC site shared in an interview that “I think that it's built student
confidence, student's ability to really, you know, speak more confidently about
themselves, about their own ideas, their learning. I've seen it firsthand with specific
students that started interacting with the Green Room in sixth grade and were just
really shy and didn't have the confidence to speak. And now they're our number
one tour guides for the school. And they lead our visitors around and they are
advocating for not only the school and the program, but for themselves. And they
speak up for themselves, their classmates, their friends, not just for Edible, but for
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changes they want to see at our school for changes they want to see in the
community and for themselves.”
We have also observed that our programming is an opportunity for students
to connect to their feelings and improve their self-understanding. One shared
after making tacos in cooking class, “It was so good! Everyone in the house was
amazed by the sauce! If I was having a sad day, I would cook this.” A middle school
student shared “this classroom always brings up my mood.” An ESYNYC staff
member described another time that cooking lesson gave students room to
explore their feelings, “Our third grade class had a spontaneous conversation
about how they were feeling about going into fourth grade: things they are excited
for, afraid of, nervous about, what they were proud about this year, etc. It was nice
that we were able to make a safe space for their feelings!” Similarly, working with a
group of second graders in the cafeteria about what they were eating led to a
discussion about regulating feelings. When one student revealed they were feeling
sad, others chimed in with support and advice, such as “When I'm sad I hug my
teacher.”
Self-management
Self-management is one’s ability to manage emotions, thoughts and
behaviors effectively in different situations and to achieve one’s goals.29 Within
self-management lies the ability to exhibit self-discipline and self-motivation,
personal and collective agency, and goal setting behaviors.29 A study investigating
the outcomes linked to after school enrichment programs found that students
exhibited intermediate and long-term improvements in misconduct and risky
behaviors. 37 A similar study concluded that participation in arts programs yielded
reductions in alcohol consumptions, substance abuse, and sexual activity in
adolescence. 38 In a study of at risk youth participating in an enrichment program,
outcomes included increased negative emotion regulation. 39 Participation in arts
and enrichment programs can also result in increased motivation, persistence and
empathy.32 We have observed this is ESYNYC programing often. For example,
during one lesson, when asked what they learned, one student answered, “to keep
trying no matter what gets in your way.”
Social awareness
Social awareness refers to the ability to understand the perspective of and
empathize with others, including those of differing backgrounds, cultures, and
37
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contexts.29 A study analyzing the impacts of garden and farm education found that
participating students exhibited and increased care for self, family, and
community. 40 Students participating in an outdoor enrichment program had
increased peer support, compassion, and mutual commitment to one another. 41
Through social awareness, students are able to learn social and emotional
competencies with an equity frame, promoting cultural awareness and acceptance
in students.
We have found many opportunities to support students’ acceptance and
empathy for others with different cultural backgrounds in ESYNYC programming.
For example, during a lesson on Pakistani food, we did a reading, watched a video,
and made chutney. After watching the video, a student said: “I like that [the
narrator] was promoting a culture that was different than his own. And when he
went to the restaurant to try the food he was polite and open to trying it even if it
was new for him” then at the end of class when we tasted the chutney the student
said “It's a little strange for me because it's a new food, but I still like it.” During a
lesson, where students were sharing their favorite fruits and vegetables, one
student exhibited social awareness when saying, “I really like hearing what my
friends like to eat.” A 2019 ESYNYC school staff survey showed that 77% of
teachers observed their students working well with people who are different than
them.
Caring for oneself and environment, leadership development, and an
understanding of one’s role to support personal and community well-being tie into
both SEL social awareness and youth food justice activism. New research has
examined impacts of food education programs on the development of students’
commitment to food and environmental justice. School garden programs have
been found to strengthen student civic engagement, promote leadership and
volunteerism, and mobilize students as activists committed to social justice and
environmental stewardship. 42 Environmental education affords youth opportunities
to develop responsibility and agency, engage in reflection, and participate in
community environmental action, preparing them to be change agents and
responsible citizens. 43 Similarly, students in a school garden program report an
increased sense of agency, or the ability to make a difference, to protect the
environment. 44 Garden-based service-learning has the potential to educate
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students about social justice and civic engagement and personally mobilize and
drive them toward positive social change. 45
Following a lesson on climate change, students were asked to write down
what they learned. Students responded with “I realized that climate change is
affecting more than just polar bears. It's affecting other country's too.”, and “I
learned that climate change is a very big problem for people living near the water,
and we need to solve climate change to help save coastal cities across the world.”
and “I learned that because of climate change, many parts of Nigeria are turning
into deserts. Many people have had to leave their villages. So, we need to think
about the serious problems that our activities lead to and try to change something.
We should take care of our planet, not destroy it.” These responses show that,
through the lessons taught by ESYNYC, students are understanding larger issues
and expressing a commitment to food and environmental justice.
Relationship skills
Relationship skills is defined as the ability to establish and maintain health
and supportive relationships and effectively navigate interactions with diverse
individuals and groups.29 The outcomes of associated with arts and enrichment
programs include an improvement in social skills36,46 and interpersonal behavior.36
Furthermore, students display positive changes in leadership, collaboration,
creative thinking, and problem solving.39 ESYNYC’s school staff survey in 2019
indicated that over 87% of the teachers observed their students working well in
groups of their peers during our lessons. An anecdotal example of this During a
gardening lesson, a group of students were working together to pull an especially
tough weed. The students worked together and then one of them exclaimed, “We
did it with teamwork!” A school staff member interviewed for an ESYNYC
evaluation shared that “They start trying to take over and be leaders in their own
group and say and recognize when someone's doing what they shouldn't be doing
or recognizing someone is making an error and able to correct them in a polite
manner.”
Responsible decision-making
Responsible decision-making is the ability of an individual to make caring and
constructive choices about personal behaviors and social interactions.29 Moreover,
responsible decision-making includes identifying solutions to problems and
recognizing the importance of critical thinking skills. Students in after school and
summer arts enrichment programs displayed improved problem-solving skills and
45
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an increased understanding of how their actions impact their peers and
community.39 Another aspect of this competency is trying new things, which we
have seen students do daily in our garden and kitchen classrooms. For example,
one remarked “This is my first time cooking. My mom is going to be so proud of
me!” Students also often share about the excitement of getting to try handling the
worms in the compost bin for the first time. One said “I can’t believe I’m actually
facing my biggest fear! [worms] I’m so proud of myself that I touched 5 worms! My
mom isn’t gonna believe this!”
Summary
A substantial and rigorous body of evidence supports the numerous benefits
of hands-on gardening and cooking programs. Food education programs, such as
ESYNYC, promote positive impacts on dietary, academic, and socioemotional
outcomes among children and adolescents. ESYNYC is encouraged by the
emerging literature exploring program impacts on students’ socioemotional
learning, and we are working to include more practice to amplify the
socioemotional learning impacts of our curricula and programs. Furthermore,
ESYNYC is interested in the long-term impact of the program on student’s food
and environmental justice activism, an outcome that has a strong relation to social
awareness, one of the five socioemotional competencies. Our internal evaluations
are in line with what research has found: that the positive impact of food education
interventions, like ESYNYC, are diverse and range from dietary behaviors and
habits to socioemotional learning, to encouraging young activists’ development.
Due to the complex and nuanced nature of socioemotional learning and
development, ESYNYC will continue to use a mixed methods approach (combining
qualitative and quantitative program evaluation data), informed by literature, to
better understand the range of outcomes observed. ESYNYC looks forward to
continuing to learn about the impacts of socioemotional learning on our students
and sharing those learnings with our stakeholders.
Find links to the citations in this paper and many more related to foodeducation’s impact in our research brief sheet.
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