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Executive Summary
The Minneapolis Public Schools (MPS) serves a diverse array of learners and offers a robust
variety of programs to meet the needs of these students and their families. In recent years, the
role of nutritious food in enhancing the learning outcomes and well-being of MPS students has
come to the forefront. MPS Culinary and Wellness Services (CWS) have transformed the District’s
foodservice into an engine of innovation, learning, and good health. From nutritious new menus
that reflect the cultural diversity of and promote the health of students to staff training and
infrastructure improvements that enable procurement of healthy foods from nearby farms and
from-scratch cooking, the District has made dramatic changes in its philosophy about and
delivery of food to students.
As part of that effort, MPS CWS is now undertaking a feasibility study to explore the potential,
design, and resources needed to create an urban educational farm model that can build the food
skills and agricultural literacy of its students. This comprehensive, multi-faceted study is fully
funded by the Target Foundation and carried out by Terra Soma, LLC, a Twin Cities-based,
nationally recognized food systems consulting firm.
Report Purpose - This report is one element of the overall study and focuses on a review of
curricular and urban farm models from around the United States. It includes an environmental
scan and related analysis of numerous urban educational farms, as well as a thorough literature
review on curricular models, as well as related learning outcomes and student impacts. The
report describes best practices, design options, annual costs, approaches, target audiences,
governance models, learning outcomes, and relevance to potential approaches for a similar
urban educational farm operated by Minneapolis Public Schools
Findings Summary – The report itself contains in depth analysis and description of research and
various curricular and urban farm models; the below insights reflect the most important
•

Regardless of grade or curricular/programmatic emphasis (e.g. gardening education for
grade school students, STEM-focused lessons, or workforce development for high school
students), food and farming education offers significant, positive academic and nonacademic learner outcomes.

•

The most effective urban farm models rely on a hub-spoke model, where a network of
school gardens across a district are connected to a larger, central farm site through
curriculum and experiential learning opportunities.

•

Urban educational farm and related curricula should place equity and diversity as core
design principles, to help build intercultural competency and respond to learners’ unique
cultural needs and social experiences.

•

Partnerships within districts and among external organizations provide significant
programmatic, financial, and community engagement benefits to urban educational
farms.
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•

Integrating food and farm-focused curricular content with STEAM-related or other
District/state learning requirements offer the greatest benefit.

•

The central site for an urban educational farm can play an instrumental role in the
professional development of district teaching staff.

•

Strong, district-wide support–including executive and board leadership–are critical to the
success of educational farms.

•

Robust, sustained, diversified financial support from federal, private, and philanthropic
sources reflects the best recipe for fiscal health of the urban educational farm.

•

There needs to be a minimum of 1 – 2 dedicated district employees to support the farm.

•

Educational farms and gardens typically serve a single school with a singular purpose,
where teachers choose individual lessons to supplement teaching, rather than using an
integrated curriculum. Minneapolis Public Schools proposes a more innovative,
comprehensive, integrated approach to benefit the maximum number of students and
their families.

•

Starting an urban educational farm with components that make sense for the time and
context and integrating existing district assets is a sensible approach to start-up.

Minneapolis Public Schools presents exciting opportunities for innovation in enhancing learning
and engagement of students through the integration of a farm-based program. Since the
program will be locally conceptualized and developed, its implementation in everyday classroom
instructions would be relevant to all stakeholders. This program has the potential to bring
curriculum developers, teachers, parents, and community partners into one space to build a
robust and inclusive curriculum and activities enriching student learning experiences.

Edible Schoolyard, New York City

Pea shoots at Denver Farm
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Introduction
As part of a multi-year initiative to ensure Minneapolis Public Schools (MPS) students have access to
healthy, delicious food, much of it cooked from scratch and sourced from area farmer and purveyors, the
district’s Culinary and Wellness Services (CWS) determined that the development of an urban educational
farm could be a powerful asset to the many changes already accomplished in its long-range plan. With
generous financial support from the Target Foundation (the philanthropic arm of the Target Corporation),
MPS CWS leadership and staff are guiding the execution of a comprehensive feasibility study (conducted
by contracted consulting firm) to determine models for a District-owned and -operated, urban
educational farm–including programs, potential uses, best practices, design, governance, leadership, and
financing.
This report describes findings from one of the key components of the feasibility study–a nationwide
environmental scan of existing urban farm models affiliated with US public school districts, as well as a
literature review of relevant research around agricultural, culinary, and food skills-related curricula and
learning.
The report first provides an overview of curricular models and their influence on learning, followed by a
more detailed analysis of select urban educational farm models.
The purpose of this literature review and environmental scan was to determine best practices, design
options, costs, governance, feasibility, best practices, learning outcomes, and relevance to potential
approaches for an urban educational farm supported by Minneapolis Public Schools.
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Urban Educational Farm and Curricular Models Review Approach
The feasibility study team first established a foundational definition
for farm/garden-based teaching and learning to guide the
curricular and urban farm models review methodology.
We conceptualize farm/garden-based teaching and learning as:
“…programs, activities and projects in which the garden is the
foundation for integrated learning, in and across disciplines,
through active, engaging, real-world experiences” (Desmond,
Grieshop, & Subramaniam, 2002, p. 7).
While this definition guided both components of the models
review, the feasibility study team undertook somewhat distinct
approaches for each of the two reviews:
For the curricular review, we examined studies from the last 17
years to give a better picture of past patterns and future
trajectories for farm/garden-based teaching and learning.
For the scan of existing educational farm models, located
locally and across the nation, we focused on an online review
of materials from, email solicitation of models through
relevant, national listservs; in-person and telephone interviews,
and cursory review of academic journals.
The report is divided into two parts: one that discusses the
literature review on curricular models; the other that encompasses
the review of urban educational farm models. Each of the two
sections and the appendices provides greater detail on the
methodology for research and analysis, as well as the sources and
references used in the review.
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“Farm” – What’s in a Name?

For the purposes of this
feasibility study, project team
members have deliberately left
the definition of ‘farm’
undefined, with the intent that
the models review and
engagement components of the
study will surface an emerging
definition.
Therefore, models discussed in
this memo reflect varied
definitions of what constitutes a
‘farm;’ they do not employ a
consistent definition of the terms
“farm” or “garden.” Though
“farms” are typically larger
spaces, “garden” is also used to
describe space cultivated on an
acre or more. A “farm” is also
more multi-dimensional, but a
“garden” may also include
chickens, compost areas, or
other multi-dimensional features.
Therefore, this study employs
language used by featured
models. Both terms could be
used to describe the same kind of
land and set of activities.
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Part I: Curricular Models Findings Summary
Since the early 2000s, many schools have created physical spaces and infrastructure to manifest the
integral connections between food, the environment, health, and learning (Klemmer, Waliczek, & Zajicek,
2005). First Lady Michelle Obama created a highly visible example in 2012, when she planted a garden on
the White House lawn to highlight the opportunities for both learning and health through growing food.
As a result, there are hundreds of schools with farms and thousands with smaller gardens today across
the country.
In Minnesota specifically, funding, programs, and technical assistance at the state agency level have
provided additional impetus for agriculturally-focused K-12 education, including dedicated professional
resource staff at the Minnesota Departments of Agriculture, Education, and Health, as well as the
Statewide Health Improvement Partnership (SHIP) grant funding for local public health agencies and local
school districts via legislative appropriation for chronic disease prevention-oriented initiatives,
agricultural education, and Farm to School programs. These state and local-level investments have
significantly increased the interest in, presence of, and prominence for K-12 food skills education.
School farm and garden programs seemed to serve many different functions for the school and the
teachers, such as growing food, context for science learning, environmental care, hands-on learning,
home-school connections, nutrition and health, food choices, pollution, water, and language arts
(Williams & Brown, 2012). This environmental scan of curricular models looked broadly across a diverse
literature base, synthesizing key findings and features as well as featuring in depth review of specific,
exemplary, relevant curricular models.

Curricular Models Research Methodology
This component of the environmental scan focused on research regarding the
influence of farm/garden-based instruction on student academic gains, including
any positive or negative impacts on academic and personal and emotional
(affective)outcomes. In order to complete this task, search criteria and certain
search tools narrowed the focus to locate publications (2000-2017) related to
farm and garden-based instruction.
To be included as part of the environmental scan, publications had to meet the
following criteria:
•

Farm/garden-based curriculum or similar document was present

•

Academic outcomes were measured

•

A minimum of one class period was spent on the garden-based
instruction each week, (d) the instruction was connected school activity

•

Study was conducted in K-12 setting

•

Study was empirically based

•

Methodology is described

•

Evidence is provided

•

Links are made between garden and school/curriculum/subjects

•

Outcomes are measured
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Curricular Scan
Fast Facts
42 studies selected
29 focused on multiple
grades; 13 examined a
single grade
3 focused on school
level analysis; 36
focused on a single
student or teacher as
unit of analysis
60% of studies had
sample sizes of less than
200 students

Garden based studies
peak during upper
elementary and middle
school levels and
dwindle at early grades
and the high school
level
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Furthermore, articles that measured outcomes such as motivation, interest, social skills as well as those
that measured academic progress through content (science, math, language arts, writing, and social
studies) test scores or other means were included.
Journal articles included in this curricular models review are contained in the References section at the
close of this report. More detailed methodological description is provided in Appendix A of this report.

Academic and Non-Academic Impacts of Garden Based Instruction and Curriculum
These studies explored both the academic and non-academic impacts of garden-based instruction and
curriculum on students; the below table shows different category of outcomes reported in the studies.
Many studies had multiple categories of outcomes both academic and non-academic. Most of the studies
measured impacts on language arts, writing, science and math; 18 measured non-academic impact of
garden-based instruction.
Table I summarizes the academic and non-academic impacts of curricula described in the 42 studies cited
in the References section of this report. In specific academic and non-academic domains, none of the
studies demonstrated negative impact. Many demonstrated positive impact in specific areas, and few
demonstrated little impact.
Table I: Extent of Academic Impact
Content Impact
Academic Impact
Language arts (writing)
Math

Social Studies
Science
Nutrition Knowledge
Non-Cognitive Impact/Non-Academic Impact
Curiosity
Attitude toward academics
Empathy
Motivation
Problem Solving
Healthy Eating
Social Development
Attendance and Discipline
Group Work (Cooperative Learning)

Positive
Impact

Little
Impact

Negative
Impact

10
8
1
18
14

3
1
0
1
3

0
0
0
0
0

4
9
11
5
5
7
12
3
26

0
0
2
0
0
1
3
0
3

0
0
0
0
0
0
0
0
0

The summary table demonstrates the clear benefits across multiple academic and non-academic impacts.
Further detail for several competency areas is provided below.
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Language Arts – Elementary grade studies showed positive impact on improving students’ language arts
skills and knowledge. Students not only found linkages between language arts and gardening, but also
demonstrated improvement in their writing skills. As students learn to express their understanding in
writing, garden-based instruction showed promise to help them learn the skills connected to writing.
Additionally, for English Language Learner (ELL) students, garden-based instruction provided secure space
for learning language in different disciplines such as science, math, social studies, and English.
Math – Studies addressing math learning included topics such as geometry, algebra, measurement, and
data analysis. These topics easily connected to students’ home experiences, using pedagogy that is
inquiry-based and hands-on. Pigg, Waliczek, and Zajicek (2006) showed that a garden-based instructional
approach help improve student performance in Texas Assessment of Knowledge and Skills (TAKS).
Science – Science outcomes were measured by 19 (45%) of the studies. Science had the highest
proportion of positive effects, with 18 of the 19 resulting in positive or somewhat positive effects. Most
studies showed that hands-on active learning environments resulted in greater science learning
outcomes. Both the large sample and small sample studies show that a student-centered and inquirybased constructivist learning environment with real life connections contributed to better learning
outcomes. In science, the instruction and curriculum covered topics such as soil, seeds, germination,
insects, ecology, environment, flowers, pollination, and water. Some studies showed that students used
science content to other areas of learning such as math and language arts through the use of science
vocabulary, science inquiry processes (scientific method), and using evidence for argument.
Personal and Emotional Non-Academic Outcomes (Non-cognitive) – In addition to these academic
competency areas, many studies show that students also gain other, non-cognitive benefits. All studies
reported non-cognitive outcomes as important aspects of garden-based learning. Many researchers in
these domains also argue for building non-cognitive skills as a part of twenty-first century skills, which are
transdisciplinary and part of improved social and problem-solving competencies. Upadhyay’s (2017) study
showed that garden-based instruction encouraged students to discuss sociopolitical and personal
connections in learning. Many studies (eg. Aguilar, Waliczek, & Zajicek, 2008; Cutter-Mackenzie, 2009;
Upadhyay, 2006, 2010, 2017) also indicate that students showed greater motivation in learning science,
cooperative skills, and curiosity. These skills are essential for academic and future professional success.
Implications for Equity and Diversity

In this review the idea of equity and diversity is broadly conceptualized and includes gender, race,
ethnicity, language, immigration status, sexuality, special needs, religion, and culture to name a few.
These equity and diversity markers were seen in reviewed studies to some extent.
Of the studies reviewed, 8 focused on equity and diversity, while several others addressed female
participation. The studies that focused on equity and diversity (eg. Cutter-Mackenzie, 2009; Upadhyay,
2006; 2017) showed that garden-based instruction improved participation in science and engaged
students from underrepresented groups in finding socio-cultural connections to science and food.
The vast majority of studies included in this review (24) didn’t explicitly address or provide information
related to cultural, social, and linguistic diversity of students and teachers. While most of these studies
were conducted in public school settings where there is greater cultural and ethnic diversity, they did not
explicitly or specifically explore the influence of students’ cultural, social, and linguistic diversity in the
research. The one study that explored cultural and linguistic diversity in garden-based instruction was
Urban Education Farm Models and Curriculum Findings Memo
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carried out in Canada and showed promise in student participation and engagement including girls
(Cutter-Mackenzie, 2009).
Equity and diversity, however, are central to the success of any garden-based curriculum and programs.
Many studies reported the socioeconomic status of the schools involved in the research, which can often
be used as a proxy for race and ethnicity, given the low socioeconomic status of our nation’s most
culturally diverse schools. Studies that explicitly focused on equity and diversity issues were conducted in
urban schools such as Houston (Danforth, 2005), New York (Hagiwara, Calabrese Barton, & Contento,
2007), Austin, TX (Upadhyay, 2006), and Twin Cities Upadhyay (2010, 2017). In all these studies the
researchers were interested in student engagement in science through garden-based curriculum and
initiatives with social and cultural diversity and equity in mind. These studies explicitly engaged diverse
groups of students in garden-based instructions and showed greater connections between their own
socio-cultural experiences and science, food, and health.
An example of explicit focus on equity and diversity through garden-based science instruction is
Upadhyay, Maruyama, and Albrecht’s (2017) study. In this study, the researchers looked at students’
interactions with their peers and a classroom teacher as they were engaged in why learning about plant
life cycle, food choices, and food production was connected to their own personal lives. In the class, the
teacher encouraged and supported students to engage in science content through gardening as a way to
influence healthy food choices and sociocultural connections of food to students’ lives. Additionally, the
teacher also allowed students to draw from their own life experiences as they saw connections among
multiple aspects of familial decisions about food, healthy food issues, economic resources, cultural
values, gardening, and food. The study indicated that gardening and food could provide more intimate
contexts for students to engage in science content learning as well as greater connections to sociopolitical and socio-cultural issues. For example, students connected life cycle of plant to food they ate at
home, the economic issues they experienced and the food choices had to make, and the greater
mortgage crisis that effected the poorer families the most. Students in this class spoke fourteen different
language/dialects bringing vast diversity in socio-cultural experiences and deeply diverse knowledge on
food, gardening practices, and habits. Hagiwara, Calabrese Barton, and Contento (2007) study showed
positive participation of immigrant parents in their children’s learning in a garden-based science
curriculum.
Therefore, the review underscores several key points when considering the benefits of garden-based
curriculum and instruction and corresponding research in the areas of equity and diversity:
1. Show greater promise in engaging students from diverse socio-cultural and linguistic
backgrounds.
2. Demonstrate greater connections between content learned through the curriculum and broader
socio-cultural issues.
3. Offer a potential window for greater participation of parents in their children’s school learning.
4. Help expand student participation and make instruction meaningful by drawing from diverse
sources of knowledge and experiences.
5. Expand inclusivity by providing an environment that supports diverse ideas, knowledge, values,
and culture.
6. Offer potential to be more equity oriented by creating spaces for diverse groups of ideas and
ways of knowing and doing.
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Female Participation – Garden-based instruction showed greater participation and enthusiasm by girls
than boys in elementary and middle grades. Studies by Rosser (1982) shows that if science is more
connected to humanistic and global issues such as health and environment, girls tend to be more
motivated and engaged in these fields. The nature of garden-based instruction seems to influence girls
more positively than boys as most garden-based learning has connections to larger global and humanistic
connections.

Curriculum Models Research Findings and Recommendations
Academic literature reflects a growing interest and research generated in garden and farm-related
learning opportunities. Kovar and Ball (2013) published a review of research studies (1988-2011) in
agriculture education and agriculture literacy. Their review shows that elementary teachers and students
were the most frequently targeted population in agriculture literacy education studies. They also
recommended that high school teachers and students should be targeted more frequently to understand
the level of agriculture literacy among this group. They argued that the greater the population with
agriculture literacy, the greater the support for agriculture education and agriculture related professions,
degrees, and policy initiatives (Kovar & Ball, 2013; Igo & Frick, 1999, as cited in Kovar & Ball, 2013).
Hope (2005) suggests that agriculture education needs to be expanded into middle school because of the
lack of agriculture literacy in the middle grades. This lack could result in a negative effect on support for
agriculture at the community and national level. Furthermore, without much interest in agriculture by
younger generation, the professional and occupational pipeline in agriculture related fields will dry up,
negatively influencing a broad spectrum of food systems-related professions. Therefore, the author
supported a middle school agriculture curriculum for agriculture literacy. This curriculum could then
become a bridge between elementary grades and career focused high school agriculture education.
Relevant Curricular Models Research Findings Snapshot
Several key insights can be gleaned across the articles reviewed for this research:
•

Current research offers insight into academic and non-academic learning outcomes of schoolbased farm- and garden-related learning. For some students, gardening may be an effective tool
to supplement, enhance, or complement existing traditional curricula.

•

Farm and garden-based curricular models abound, providing opportunities for schools to engage
students in various content areas.

•

Farm and garden programs and curricula provide teachers with needed resources to integrate
into existing instruction. Greater integration with regular school courses could enhance the
importance of garden-based programs and curriculum, helping other teachers see garden-based
curriculum as a useful resource for teaching content areas such science, math, language arts, and
social studies.

•

Garden-based program and curriculum could help enhance STEM areas and participation in those
areas in schools. Many science content knowledge and practices have organic connections to
STEM areas and could aid in improving minority participation in this area.

•

There is a need for substantially more research on garden-based programs and the impact of
curricula.
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•

Students’ home experiences could easily connect to garden-based curriculum and improve school
participation among students from some underrepresented groups. This could be one way to
tackle racial disparities in school participation. Further research on parent participation in food
and farm-related curriculum is needed.

•

More focused development of garden-based curriculum would build better local connections. All
garden-based curriculum and programs have to be situated in local contexts because plants,
vegetables, and other produce need to flourish in the local environment. This allows the
curriculum and programs to develop and be sustained in the local cultural contexts. Further
research on community participation in food and farm-related curriculum is needed.

•

There is a need for more farm- and garden-based curricular models for high school students and
related teaching resources. More rigorous research in garden-based initiatives and outcomes are
essential to any program, including studies on student learning, community participation, and
growth of non-cognitive skills in students.

•

Policy and administration support for garden-based programs is central to its success in any
school setting. This area needs further research to document the impacts of supportive policies
and administration on garden-based programs and its influence on teaching and learning.

School-Based Garden and Farm Curricular Models

Great Kids Farms Greenhouses

Researcher reviewed numerous curricular models and associated evidence for their efficacy, identifying
two in particular that are theoretically rigorous and practically tested: Cornell University’s Garden-Based
Learning Program and Columbia University’s Linking Food and the Environment (LiFE).
Cornell University’s Garden-Based Learning Program

Based on hands-on active learning ideas, the Garden-Based Learning Program1 incorporates the idea of
short lessons, medium range lessons, and citizen science lessons, grounding gardening lessons in various
contexts and is designed in partnership with the American Horticulture Society’s Sowing the Seeds of
Success. The program is a web-based tool that helps schools and organization to learn about gardening

1

http://gardening.cals.cornell.edu
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and modify them based on their needs. The important aspect of the program is “start the gardening,
sustain, expand, and reflect” on the program that a school or a program implemented. The program also
allows integration of youth and community participation through garden-based activities.
Lessons for Gardening: The gardening curriculum lessons are based on what is feasible in different school
and community contexts. The lessons are designed to give flexibility depending on the time allotted for
garden-based learning. The lessons are either single afternoon or a long-term project (6 weeks) or
integrated in an existing program. The target age group is between 6 – 14 years but the program
mentions that it could be adapted to other age groups too.
Local Knowledge (Citizen Science): The idea of citizen science draws on the premise that local gardeners,
indigenous groups, and communities have plethora of knowledge about gardening and gardens. This
diverse bank of knowledge could be utilized in a synergistic manner in gardening lessons and activities
increasing community participation.
Support and Guide: The program provides resources from within the University as well as from outside
places such as recent publications and located on their website.
Linking Food and the Environment (LiFE)2

This program is based on inquiry learning and incorporates science, nutrition, health, and the
environment encouraging schools to connect gardening with science and health learning.
Program: The LiFE program is a collaborative between the science education and nutrition program at
Teachers college. The program promotes science practices and habits of mind through hands-on and
minds-on inquiry-based activities. The program integrates “science knowledge with food, nutrition,
health, food systems, personal health, and the environment.” The program is based on inquiry learning,
thus the lessons are guided by a set of focus questions. Since the LiFE curriculum is inquiry-based science,
each of the curriculum guides offers a central or driving question– effectively integrating gardening and
school science learning.
Lessons for Gardening: The LiFE curriculum focuses on students between the ages of 10-13 (grades five
and six). The curriculum is designed as modules that comprise several lessons guided by a central
question related to science, environment, nutrition, health, gardening and the environment. The lessons
also allow students to bring their local cultural knowledge on topics such as gardening, food practices,
and nutrition to enhance the learning experiences. The lessons could be adapted to the context of the
schools.
Local Knowledge (Citizen Science): The curriculum values local and indigenous knowledge about
gardening, food practices, choices, and the environment. The curriculum thus is inclusive of diverse
knowledge and practices related to gardening and health.
Support and Guide: The program provides resources and support through science and nutrition and
health education community. Much of the resources are located on their website.

2

http://www.tc.columbia.edu/tisch/resources-overview/curricula/linking-food-and-the-environment-lifecurriculum-and-related-resources/
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Garden/farm-based programs can be transdisciplinary, where teachers can build their content curriculum
with the opportunities at the farm in mind. Teachers and students can engage with both the disciplinary
learning and non-disciplinary learning, like critical thinking in discourses and writing, motivation, selfefficacy, personal and social connections, and co-operative learning. An urban education farm can also
provide opportunities to make direct connections to issues of access, equity, diversity, social justice, racial
disparities, economics, entrepreneurship, and globalization with content learning. In Minneapolis–where
there is a demonstrated need to narrow opportunity gaps for students from underrepresented groups–
garden and farm-focused curricula can work to reduce this gap.
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Part II: Urban Farm Models Findings Summary
In addition to reviewing published research on farm and garden-focused curricula, this environmental
scan also identified specific urban educational farms based on a series of criteria developed by the
feasibility study’s leadership team, exploring strengths, relevant design features, challenges, costs,
logistics, and more. This section shares the findings from the urban educational farm models component
of the research.

Program Models Methodology and Criteria
Researchers worked with district staff to determine the methodology
and criteria to guide the approach and focus of the educational farm
models research.
Search Methodology – Databases employed for peer-reviewed
publications included Academic Search Complete (EBSCO), ERIC (EBSCO
and U.S. government interfaces), Google Scholar, and Web of Science
(SocSciCitIndex). Search terms included: school district farm, farm
school, education(al) farm, school district garden, school farm program,
and school garden program.

Urban Farm Models Review
Fast Facts
23 programmatic models
reviewed
7 models chosen for deeper
examination
5 models are actual district
farms
2 are adaptable models for
diverse educational school
settings

Examination of titles in the searches revealed articles with content focused on farm-to-school programs,
agriculture education, research on specific farm schools, or curricular models. This component of the
research focused on programmatic aspects of the district models, internet research and interviews
proved to elicit the most valuable information about program and operational details.
Using the same search terms, the Google search engine, Google news, and on social media search
(Facebook and Twitter) generated models that met the project's search criteria. School districts' own
program descriptions on their websites proved to be the most useful tool in filtering the programs that
were multi-faceted and district-wide. Social media and news articles also revealed important program
details. Follow-up interviews with program staff at the seven models chosen provided the deepest level
of information. The feasibility study MPS leadership team also requested that Detroit’s Drew Farm, Edible
Schoolyard, and Stone Barns Center be reviewed; these models were included in the review.
Models Assessment – MPS CWS staff and the feasibility study team collaboratively identified a series of
criteria that reflected desirable characteristics for the urban educational farm model to guide the search
for and evaluation of relevant models. Researchers developed an evaluation rubric, based on these
criteria. The below table includes the identified criteria, with a numerically ranked scoring system (1 – 5),
where 1 reflects the lowest correspondence with a specific criterion and 5 reflects the highest
correspondence with a specific criterion.
Feasibility study team members applied these criteria to all farm models selected for review in this study
(see Appendix B), selecting the highest-ranking farms for further research. Table 2 on the following page
describes the specific characteristics that are desirable for an urban educational farm, as well as
supplemental criteria that are specific to the Minneapolis Public Schools demographic area, four season
climate, available land, and more.
Models were rated on a scale of 1-5 (1=low; 5=high), with specific criteria outlined for each feature in the
matrix. Each criterion in the matrix had a separately defined scoring model. For instance, with the multidimensional criteria, models were rated on utilizing the following dimensions: space for learning how
Urban Education Farm Models and Curriculum Findings Memo
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food grows, space for learning to cook with the food, space to learn from the natural elements of the
farm property, indoor and outdoor growing spaces, community spaces, and other features. Models got
one point for each dimension, up to five points. Familiarity with the models and key stakeholder
interviews also contributed to knowing how to score each of the criteria. Please see Appendix C for
details on each of the scoring criteria.
All criteria were scored individually, and none was weighted more than another in the scoring process.

Urban Educational Farm Rankings

Alachua

Denver

Detroit

EUSD

Great Kids

Stone
Barns
Center
Edible

Schoolyard

Table 2: Urban Educational Farm Rankings

Multi-dimensional farm

4

3

3

5

4

1

2

Includes a broadly defined “indoor” component

3

1

4

5

3

2

2

Design of the spaces promote nature-based learning

4

3

3

5

5

1

2

Connection to school gardens
Design of the spaces promote consistent, year-around student use

5

5

5

3

4

5

5

4

2

4

5

4

2

4

Durable and lasting for future students

4

3

4

5

4

4

4

Experiential-based learning

4

3

4

5

4

4

5

Multi-disciplinary learning environment

2

2

3

5

4

3

4

Opportunities for career/workforce development
Focus on education, rather than agricultural production
Systematic connection of UEF lessons to the curriculum
The values of equity, justice, and inclusion guide the design of the
learning experience
Promotes variety of competencies and skills across ages

5
3

2
2

5
3

1
4

5
4

1
5

1
5

3

3

3

5

2

5

5

2

2

5

4

3

5

5

3

2

4

3

4

2

3

An opportunity to engage community partners
Contributes produce to healthy meals or snacks

4
4

4
5

5
4

5
4

4
5

2
1

3
2

25 36

36

35

28

33

MPS identified desired characteristics (1=low, 5= high)
Infrastructure

Curriculum/ Program

TOTAL

30

Environmental Similarities

Student Demographics Similar to MPS

3

4

4

2

4

4

3

District Size Similar to MPS (36K students)

4

4

4

2

3

3

3

Climate Similar to MPS

1

3

4

1

4

4

4

MPS has similar footprints in mind for farm site

4

4

4

2

1

2

3

40 52

43

47

41

46

TOTALS w/ Environmental Similarities
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Based on these criteria, the models in Detroit, MI, Encinitas, CA, and Baltimore, MD scored highest. The
model scores were then adjusted for similarity in climate and district characteristics, the same districts
remained the highest scoring. The models are listed alphabetically, with the exception of Stone Barns
Center and Edible Schoolyard, which are listed and discussed last, because those are programmatic
models meant to be replicated, rather than stand-alone district farms.
This discussion will give a brief profile of each model and then focus on the most important details of the
programs as they relate to MPS’s stated priorities.

Urban Educational Farm Models Snapshots
The following profiles of numerous, diverse urban educational farms offer brief descriptions of
infrastructure, curriculum and pedagogy, audiences served, purposes, and more. Each of the profiles
includes different elements that resonate with the interests, priorities, and realities of the Minneapolis
Public Schools. These urban educational farm profiles are followed by a discussion of cross-cutting
themes and features.
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Alachua County Farm to School Hub* (Gainesville, FL)

Fast Facts
Infrastructure
• One acre, split evenly between vegetable garden and orchard, on-site with a transition school
Programming
• Partnership between district food and nutrition service and ‘Exceptional Student Education
Department’ of county school district
• Raises produce and aggregates and packages locally grown produce for school for school
lunches as part of work readiness program
• School garden demonstration area for teachers to learn food production for 19 school
gardens that produce food for school lunchrooms
• Offers training in horticulture, food production, food safety, and nutrition as part of ‘Farm to
School’ work hub
Staffing
• An on-site farmer works with youth interns; a coordinator manages administration and
logistics
• District teachers that are park of workforce development programs play a role in each of their
classes
• Staff at a nonprofit food service organization play a prominent role in food-service workforce
development

Alachua County Farm to School Hub
ew Farm
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Detroit Public Schools Office of Nutrition, Drew Farm and Detroit Schoolyard Garden Collective (Detroit,
MI)

Fast Facts
Schoolyard Garden Collective - 82 school garden sites at elementary, middle, and high schools- each
of which has 6 ADA-compliant raised garden beds
Drew Farm
Infrastructure
• 2-acre farm located on post-secondary vocational center with 6-96 sq ft hoophouses
• Considering expansion on a 13-acre school site across the street
Program
• School Nutrition Staff put garden-based lessons into teacher “pacing guides” for schoolyard
gardens; 6-12th grade students take field trips to visit the farm
• Significant workforce component for 9-12th grade at the farm, including internships
• Farm engages community volunteers and hosts events focused on healthy eating and cooking
• Monthly teacher trainings and community partnerships to support school gardens
• Produces thousands of pounds of greens, root vegetables, sweet corn, tomatoes, cucumbers
and more used exclusively for school lunches
Staffing
• Farm is housed within school nutrition department, with 1 FTE, year-round farm manager,
with five part-time farm assistants
• Two Food Corps members providing school garden support

Drew Farm

Urban Education Farm Models and Curriculum Findings Memo

19

8/13/18
Encinitas United School District Farm Lab (Elementary District in San Diego County, CA); YouTube Video

Fast Facts
Infrastructure
• 10-acre, certified organic site with 4 indoor modular bungalows (includes: 1 nutrition lab with solar
ovens for cooking opportunities; 1 science lab with microscopes for activities such as soil analysis);
and 1 maker’s lab for students to construct useful items)
• Outdoor area for students to observe and document wildlife and habitat
• Developing food forest with partners, including edible, accessible produce trees, walking path, and
signage – designed for harvest and consumption by community members in need
Program
• Field-trip models, with all K-5 students bussing to the site for daylong visits several times a year
• Extensive curriculum integration; DREAMS (or Design, Research, Engineering, Art, Math and Science)
is a model for learning that expands on the STEAM model
• Farm Lab lessons align with Next Generation Science Standards
• Excess produce is used for school lunches or sold to a grocery store to raise funds
Staffing
• A teacher works on-site, a farmer employed by a sister nonprofit maintains the production fields,
and a coordinator manages administration and logistics
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Great Kids Farm (Baltimore, MD)

Fast Facts
Infrastructure
• 33 acres outside the city, 106 years old, revived in 2008
• Beehives, 2 acres crops, woods, stream, pond, certified kitchen, animal science
pasture, chicken coops, fruit trees, greenhouses, and compost projects
Programming
• Hosts student field trips 4 days a week & extensive workforce development
component
• Serves as a demonstration and teacher training site for school gardens
• Monthly theme with student, teacher, and family engagement elements (ranging
from recipe, video clip to educational summit)
Staffing
• Farmer, on-farm teacher lead farm programming
• Coordinator at the school district assists with logistics and administration
• 2 part-time staff at a sister nonprofit fundraise and maintain community
programming

Great Kids Farm
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Edible Schoolyard (New York, New York); NYC Video

Fast Facts
Summary
• Nonprofit organization providing flexible curriculum and branded program model
• Flagship site in Berkeley; 5 sister programs around the country; network of 5000 branded school gardens
worldwide
• Infrastructure varies from 1/3 acre for two charter middle schools to ½ acre for 6 elementary schools.
Some include a chicken coop, recycling and composting stations, fruit trees, a small greenhouse, and
outdoor classrooms.
Program
• Kitchen and garden classrooms are used across the curriculum, incorporating lunch as learning
experience (e.g. growing, preparing, and eating a 90-minute Middle Eastern lunch, combined with history
Edible Schoolyard Kitchen
class on Arabic peninsula)
• National teacher training opportunity available annually
• Multidisciplinary curriculum focused on smaller growing spaces at elementary and middle schools
Staffing
• Ideal staffing scenario includes 2 kitchen or garden teachers, supervising teacher of students, & two
trained community volunteers; requires 2 dedicated teachers per site
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Stone Barns Center for Food and Agriculture (NY) *

Fast Facts
Summary
•
•

Nonprofit organization with school district partnerships, using its diversified 80-acre heritage farm as a
site for school field trips
Curriculum is free with their training program, offered on-site in New York or at five cities across the US

Program
• High school curriculum does not require schools to have on-site growing or kitchen space, offering (1) 10
full day content with discussions, hands-on activities, daily cooking lab, and 1-day field trip to Stone Barn;
(2) 2 full day curriculum with 1-day field trip to Stone Barns Center and second day at farm or home
school, focusing on a specific theme such as soil or agroecology
• Semester or yearlong course also available, integrating health, culinary arts, science, environmental
studies, anthropology, history, and social studies, convening teachers across disciplines and focusing on
food, culture, environment, and power
Staffing
• Ideal staffing situation is at least one trained teacher who focuses on teaching the course
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A Cautionary Tale - Denver Public Schools (Denver, CO)

The above profiles provide a useful glimpse into the creativity, infrastructure, purposes, audiences,
partners, and programs of numerous urban educational farms affiliated with school districts across the
United States. Just as instructive is the effort undertaken by the Denver Public Schools to create a district
farm that raised produce for school meals and to provide learning opportunities for the students.
In 2011, the Denver Public Schools received funding to conduct an economic feasibility study to identify
options available to the District to create a self-sustaining, district-wide food system. The study examined
land availability for farming, performed asset assessments for food processing capacities, performed a
legal analysis, and ran an economic analysis to determine if the model presented would provide a return
or cost-savings and provide healthy, local produce choices.
The study recommended intensive production farming, supported by drip irrigation, employing contract
farmers/agricultural laborers to grow food for District ownership and use. The analysis showed that on
only 18 acres of land, DPS could provide 41% of the seasonal, fresh produce (325,000 pounds) served to
DPS students in the cafeteria and substantially reducing turfcare costs by using the land for agricultural
production.
Denver Public Schools implemented the model, starting with four acres
in production, but found that the actual agricultural yield was far lower
than their economic and production predictions. As a result, the District
has downsized the land cultivated to one acre. The District also moved
away from the contract farming model, first attempting a partnership
with a nonprofit youth farming organization and subsequently hiring a
farmer as a DPS staff member within the Nutrition Services Department.

Though Denver has over
100 acres available for
farming, it has downsized its school
production farm from
an original four acres in
production to a single
acre with drip irrigation
but no significant
infrastructure.

Despite the disappointing yields, DPS has found other value in their
farming program. While the farm was originally designed solely for
production purposes without educational intent, the District has found
that the farm supports and connects academic learning and production
in schoolyard gardens. The farm supports teacher training and curriculum, and they connect with
elementary and high school science teachers for field trips. They also work closely with the Denver Green
School, an agriculture and environmental magnet school.
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Emerging Themes
What have we learned about structure: Hub and Spokes? – Many of the urban educational farm profiled
in this report use a “hub and spokes” model, with a larger growing space in a central location serving as a
districtwide hub, accompanied by numerous gardens located at individual schools. These districts play an
important role in coordinating resources and curriculum among the
central site and schoolyard gardens. The two types of spaces work in
District representatives in
concert with one another:
Detroit, Baltimore, and
Alachua rated their high
• The larger space often serves as a cross-district demonstration
tunnel/greenhouse growing
and training space–a hub for career readiness and workforce
space as one of the most
learning and for elements that are hard to replicate in a small
important pieces of
schoolyard space (such as a greenhouse).
infrastructure. Those
• Schoolyard gardens provide many students in a single school
structures have the dual
the opportunity for hands-on lessons that are woven together
purpose of extending their
and culminate in a visit to the larger farm space.
growing season and providing
What have we learned about the purpose of farms and gardens? –
learning activities like starting
With the exception of Denver, all urban educational farm missions
seedlings, growing
focus squarely on student learning (emphasizing food, healthy eating,
microgreens, and managing
and many other subjects), with varying degrees of agricultural
micro-climates.
production. Several programs also incorporate robust workforce
training and internship programs.
Table 3 describes the goals and related outcomes of each site.

Table 3: Goal and Related Outcomes of Urban Educational Farms
Site

Goal

Outcomes

Alachua

Offer a Farm to School to work
hub for career readiness

Learn about the food system by
experiencing it

Detroit

Establish an organizational
structure which is effective,
efficient, accountable, and
supports school community
garden and farm maintenance
and sustainability

Healthy school food and
academic achievement

Encinitas
United
School
District

Underscore each of the district’s
four pillars of distinction:
Academic Excellence, 21st
Century Learning,
Environmental Stewardship and
Health & Wellness

Unique learning campus where
students come to experience
Design, Research, Engineering,
Art, Math, and Science,
deepening their understanding,
analysis, and application in these
critical areas

Great Kids

Demonstrate twenty-firstcentury colleges and careers

Engage Baltimore City Schools
students at all grade levels to
support classroom learning,
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participate in every aspect of
food preparation, and prepare
students for success
Stone
Barns

Increase knowledge, skills, and
values related to agroecology
(sustainable agriculture), farmdriven cuisine, and make
connections across the food
system.

Edible
Build and share a national edible
Schoolyard education curriculum; connect
the experience of school to the
real, lived experience of our
students.

High-quality educational
programs for students and
teachers

Gardens and kitchens as
interactive classrooms, where
access to healthy food is a
priority.

What have we learned about spaces and logistics?
The amount of space and the infrastructure elements vary widely from model to model. Growing space of
between .5 to 2 acres is most common.

Educational Farm Assets and Related Demographics
Table 4 offers a comparative description of the assets and related demographics for each of the seven
farms.

Table 4: Overview of Educational Farm Assets and Related Demographics
Alachua Denver Detroit EUSD

Great
Kids

Stone
Barns

Edible
Schoolyard

Total Student Population

27,000

90,000

45,000

5,400

85,000

n/a

n/a

Total Acreage/Cultivated
Acreage

1/.5

1.15/1

2/1.5

10/5

33/2

varies

varies

X

X

X

x

x

x

x

all

all

Indoor Teaching Area
Greenhouse

X

X

Demonstration/Professional X
Development Space
Schoolyard Gardens

19

X
X

60

82

9

40+

.
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A Network of School Gardens
Importantly, all programs make extensive use of smaller schoolyard gardens to regularly integrate
academic learning. These schoolyard gardens are an essential component of their outdoor learning
ecosystems. In many cases, students will begin a series of lessons in a schoolyard garden, with a unit
culminating in a visit to the farm.
Aquaponics and Hydroponics
Though the models reviewed in depth did not have
aquaponics or hydroponics components, these
methods might provide MPS with additional
considerations for hands-on indoor learning. Locally,
Crossroads Science Elementary utilizes a small
aquaponics facility and SPARK-Y boasts an indoor
Crossroads Elementary Aquaponics
learning lab that serves youth. Hydroponic tower
gardens are also used frequently as indoor growing labs. These indoor labs are heavily focused on science
and need consistent monitoring and engagement to be successful.
Safety and Risk Management
All models have considered safety and risk and
manage safety through appropriate trainings and
district policy. Districts use the USDA school garden
food safety guide, Good Agricultural Practices
trainings from University Extension agents, and
kitchen-prep training, especially for those involved in
cooking, packaging, or processing foods. Denver has
developed some of their own garden-to-cafeteria
safety protocols (shared with us), and Detroit is
working on guidelines for safe composting of food
waste in the future. The districts’ risk management
Drew Farm in Winter
departments have a staff member dedicated to
providing technical assistance to farm risk management questions.
In Denver, the district visits each farm site at least once per season to verify compliance with the food
safety plan. All farm sites are irrigated with potable city water using drip irrigation.
Raised beds are often used at individual schools because of a liability fear in testing soils. If contamination
is suspected, some districts won’t allow soil tests but will bring in clean soil for the raised beds. Encinitas
did significant soil testing and remediation for their site and are growing in the ground. Detroit has also
done soil testing on soils where crops are grown directly in the ground.
Crop Utilization
Most commonly, the food grown is used in the cafeteria program. In Denver and Detroit, 20,000 pounds
are produced and used in their farm-to-cafeteria program annually. In the Edible Schoolyard and Stone
Barns curricula, the amount of food grown (1,000 pounds at the largest site) is not substantial enough to
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be used in district-wide farm-to-school programs, but it is often used at individual schools in cooking
classes and consumed by the students on-site.
People and Partners
School District Staff and Departments
Dedicated teachers and farmers play key roles in most of the sites. A staff member playing a coordination
role- often housed in the Food and Nutrition Services, Career Readiness, or Sustainability- is also
important in most models.
In addition to district staff, each district has formed intentional relationships with external and internal
allied groups, like school Green Teams, 4H teams, environmental clubs, and other like-minded student
groups. In all of these models, extra-curricular clubs can work with farmers and coordinators to make use
of the space. Some farms with a kitchen also host after-school programs and evening meals with families.
These activities play an especially important role in schools with high levels of food insecurity and student
homelessness.
External Partners
All models leverage a variety of community partnerships to contribute unique strengths to their
programs. Allied urban agriculture organizations and youth-serving nonprofits are especially strong
partners. These organizations can play many different roles, supporting schoolyard garden maintenance,
creating enrichment activities, running summer programs, or providing entrepreneurial opportunities.
In each model, University extension agents have provided critical assistance, including grant-writing,
evaluation, technical assistance for growing, and teacher training.
Representatives from many district farms hold seats on local food policy councils, advocating for
supportive local policies. Detroit and Baltimore find support in their city’s Office of Sustainability to
network, provide aligned programming, and sometimes fund initiatives. And, nearby community gardens
and faith-based organizations provide volunteers and garden know-how. In Denver, Denver Urban
Gardens (DUG) and Learning Landscapes help build sheds, raised beds, and other infrastructure. In
Detroit, Keep Growing Detroit provides seeds and seedlings to school gardens and farms in bulk at a low
cost.
Minneapolis is well-positioned to develop or strengthen relationships with many potential partners. In
fact, some of these potential partners are already participating in the community engagement process.
Community Programs
With the exception of Denver, all models also have varying opportunities for community participation,
often as volunteers. The farms also host community meals and open houses to build community and
philanthropic support. Some of the district farms also view their work as an important source of healthy
food for their community. Detroit and Encinitas operate farm stands open to the community on their
sites. Encinitas also has a community garden area as a part of their farm and a foraging area, including
fruit trees and bushes, for community members.
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Curricula
Structure of Academic Programs
The farms in Detroit, Baltimore, Alachua, and Encinitas all rely on a field-trip model for off-site students.
In Detroit and Baltimore, weekly field trips are three hours in either the morning of afternoon and
welcome students from K-12th grade. Detroit teachers apply to bring their classes to the farm, which can
take up to 40 students split into 3 groups. The farms in Detroit and Baltimore serve 6,500-8,000 students
each year and have more demand than they can fill. In Baltimore, schools must provide their own
transportation to the farm. In Detroit, the Food and Nutrition Services pays for 75% of the bus trips to the
site.
In these four models, the farmer or teacher use a variety of age-appropriate lessons that match their
curricular needs, including nutrition with a cooking demo, a high-tunnel lesson, lessons in weather or
energy, or specialized lessons requested by teachers. Detroit, Baltimore, and Alachua also have career
readiness programs on the farm site.
All models point to their robust school garden programs as anchors for their larger hub. The school
gardens provide an ongoing connection with learning concepts highlighted at the farm. However, the
level of curricular integration varies within school gardens. Denver is just beginning to work with high
school science teachers to do hands-on work at the farm. Detroit’s Food Crops members use existing
lesson libraries to pull lessons that meet state standards, inserting them into teacher pacing guides.
Alachua relies on teachers and teacher mentors to identify and share lessons. Baltimore uses a
combination of sustainability lessons supported through Greencorps members and lessons supplied with
assistance of a dedicated teacher.
The Encinitas District has the most developed curricular integration. With an on-site teacher, all 5,400
EUSD students rotate through grade-level lessons, sometimes for several consecutive days. DREAMS (or
Design, Research, Engineering, Art, Math and Science) is a model for learning that expands on the STEAM
model. Farm Lab lessons align with Next Generation Science Standards, combine high-tech and low-tech
activities, take place both indoors and out, and are centered around real-world problem solving. Full-day
visits are designed to impart knowledge and information to students and teachers that connects to
district efforts at each school site: instilling the values of authentic learning, inspiring healthy lifestyles,
becoming engaged citizens, and stewarding a healthy planet.
The Edible Schoolyard and Stone Barns models offer curriculum that are designed to adapt to many types
of school farm settings.
The Edible Schoolyard curriculum is a transdisciplinary pedagogy of a whole-child – and whole-school –
approach to equity and learning in kitchens, gardens, lunchrooms, and classrooms. In the ideal model, the
garden and kitchen are both classrooms, fully integrated into the academic experience and culture of a
public school, where food is at the center of the school day. Teachers in humanities and science have
developed a library of lessons.
As many as sixty classes utilize the kitchen and garden, across all disciplines. Sixty-two lessons from 6th8th grade are available online free of charge from the Berkeley program. Edible Schoolyard also provides
tools for program development (strategic planning, volunteer management, scheduling, infrastructure,
and evaluation) and school food reform as part of the library, along with an extensive literature review of
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research on edible schoolyard benefits. The New York City program has developed an elementary
curriculum that is also available online.
Similar to Edible Schoolyard, the Stone Barns curriculum and training are the most notable parts of its
model. The focus on high school curriculum and the teacher training could match the need of MPS in
some areas.
Training and Support
Even though the level of curricular integration varies, extensive teacher training and support is key in all
these models as well. For instance, Detroit hosts monthly 4-hour trainings with topics ranging from lesson
plans to food safety are available to teachers, in partnership with their Office of Science. Their trainings
are approved by state of MI for licensure hours, and teachers are also given stipends to attend. Average
attendance is 52 teachers per training.
Alachua County and Baltimore support schoolyard demonstration gardens at the main farm site, where a
large spring workshop supports teachers with their school gardens. At the training, teachers get plants,
seeds, and other resources and curriculum support. These farm sites serve as organizing centers for
teachers, building knowledge and support throughout the district.
Denver’s sustainability coordinator works with schools on garden standards, soil health/testing, building
raised beds, and finding partners. Fifteen elementary schools in the Garden to Cafeteria program produce
food for the cafeterias. With so much produce from school gardens going into the school lunch program,
DPS has developed extensive food safety protocols. School farmers must complete an on-farm food
safety plan, developed in partnership with USDA and by Colorado State University.
Denver Public Schools risk management and Colorado State University Extension staff also helped create
their farmyard risk management protocol for chickens. Though this process took two years, it can now be
a model for schools wanting to grow layer chicks. Eggs are NOT used in the school cafeteria. They eggs
are given to people that care for chickens or used for “suggested donation.”
Evaluation Data
For these program models, evaluation data is scarce. There is qualitative and anecdotal data from
teachers and students that programs are having positive impacts, but there is not rigorous assessment.
Many of these projects are fairly new, and none have funding dedicated to evaluation though they
recognize the need for robust evaluation and research.
Workforce and Career Readiness
The farms in Baltimore, Alachua, and Detroit also have strong workforce and career readiness
components.
In Baltimore, the Office of Career Readiness offers work-based learning internships at the farm. Interns
become skilled growers, eaters, and ambassadors for the farm. Great Kids Farm interns assist with:
•
•
•

Planting seeds, tending seedlings, caring for maturing plants, harvesting, washing and packaging
produce, and participating in all aspects of farm work
Processing and packaging farm-grown produce for service school cafeterias
Building the infrastructure of the farm, including fences, washing stations, and earth oven
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•
•
•

Raising goats and composting worms
Leading educational tours of the farm for students and visitors
Greeting guests at community events

High school students enrolled in Career and Technology Education (CTE) pathways such as Agriculture
Sciences, Environmental Sciences, or Culinary Arts may also be able to earn course credit for their career
certification.
In addition to the year-around vocational education at the Drew Transition Center, Detroit has a summer
workforce development program (up to 20 students, M-F, 30 hours/week) learning urban agriculture
skills at Drew Farm and maintaining schoolyard gardens. The food harvested during the summer is sold at
five local farmers markets. Student from the district culinary arts school also work directly with the farm
and food service to produce meals for students.
The Alachua County Farm to School Work Hub is also their Growing Educational Training Campus – where
students with disabilities learn life skills and receive job training while helping get fresh, local food into
school lunches. Students produce the heads of lettuce each week in a hydroponic greenhouse and help
care for an acre of fruit and vegetables.
GET students also support other school gardens. They build garden boxes and grow transplants for school
gardens growing food for the lunchroom throughout the district. In addition, they help staff field trip
activity centers for visiting elementary students.
There is significant opportunity to coordinate programming and curriculum with workforce readiness
components of MPS in the future.
Budget, Funding, and Sustainability
Budget and Funding
The start-up and maintenance budgets for each farm vary considerably. In most cases, a mix of
philanthropic and corporate support has been required to start and maintain the projects. All districts
have leveraged the assets in their local communities to form a strong vision and make a compelling case
for corporate and philanthropic funding. USDA funds have also been used in Detroit, Alachua, and
Baltimore to support staff and to purchase supplies. Staff salaries are the largest component of all
budgets.
For instance, Detroit has a $400,000 annual budget for their schoolyard garden and farm activities, half of
which comes from the USDA. Baltimore and Alachua have budgets of approximately $400,000 as well. It is
interesting to note that funding from Baltimore’s City Office of Sustainability comes largely from the local
energy corporation.
The Encinitas District, with a $500,000 annual budget, has developed a close relationship with the
Leichtag Foundation, which provided significant start-up funding and also funds the salary of their farmer.
The EUSD Farm was also able to spend bonding funds on the infrastructure, including the modular
classroom units. Last year, the EUSD Farm Lab supplied over 13,000 lbs. of organic produce (worth
$65K) to its own school lunch program. They used this cost savings to support the farm. The farm also
sells excess produce to a local grocer as income stream.
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At the other end of the spectrum, the NYC Edible Schoolyard program director admits that they have an
“expensive model” with five full-time staff members. They also recognize that their financial success is
built upon star-power individuals with deep pockets, especially culinary celebrities. However, they argue
that the model could run successfully with as few as two teachers. The Berkeley program has a $2 million
annual program budget, with funding coming from a mix of individual celebrity donors and foundations.
Edible Schoolyard offers curriculum for free.
Importantly, the budgets for current programming have been developed and increased over several
years. Table 5 describes the staffing composition, number of students served through various types of
program components, and the annual budget for each of the seven programs.

Table 5: Staffing, Students Served, and Annual Budget
Alachua Denver Detroit EUSD

Great
Kids

Stone
Barns

Edible
Schoolyard

1
1
1

1
0

2
0

Staffing (FTE)

Teacher
Farmer
Coordinator
(often in foodservices)
Partner org/contract staff

1
1

1
1

2

2.25
1

1
1
1

2

2

Students Served

Students served (field-trip)
Students served (workforce)
schoolyear
Students served (workforce)
summer
Annual budget

200
300

120
100

8000
600

5400
n/a

6500
200

n/a
n/a

n/a
n/a

100

20

25

n/a

30

n/a

n/a

$400K

$250K

$400K

$500K

$400K

varies

$500K-2mil

Governance
School district employees direct all of these projects, which are housed in a variety of district
departments. Baltimore also has a unique connection with the City of Baltimore’s Office of Sustainability
Green Schools Project, with city staff providing grants and staff assistance to support gardens. Denver
also houses their program in the District’s Office of Sustainability. Baltimore’s Great Kids Farm and EUSD
Farm Lab have recently created “Friends of the Farm” nonprofit arms that help staff the farm, fundraise,
and coordinate volunteers.
For both governance and fundraising purposes, it may be important to decide where to house a future
farm. Those districts under a Nutrition Services Office typically utilized funding sources focused on health,
wellness, nutrition, and USDA funding. Those operating in a Sustainability Office sought funding from
energy, resilience, and climate-change sources. It would be ideal to create a governance structure that
would allow both lenses to be used in concert.
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Factors in Success
The review of program models reveals a number of common factors in their successes. These include:
•

•
•
•
•

•
•
•

Strong district-wide support, including executive and Board leadership
o Common departments involved include Food and Nutrition Services, Curriculum,
Teaching and Learning, Facilities, Sustainability, Career Readiness, After-School Programs,
Community Engagement
Strong financial support from USDA, corporate, and philanthropic partners
At least 1-2 dedicated school district employees (farmer, teacher, or program staff) working
on the farm
Robust training and support for teachers
o Lessons, food safety, physical resources like seeds and plants
Strong nonprofit and community involvement
o University Extension especially
o Allied urban agriculture organizations
A “hub and spokes” model with school gardens playing a prominent role in academic learning
Creative, innovative approach to utilize many existing assets
Starting with a few components that “made sense” and adding other components later

Edible Schoolyard, New York City

Pea shoots at Denver Farm

Conclusion
In many cases, these educational farms and gardens typically serve a single school, with more singular
purposes from agriculture education field labs to school gardens teaching young children the basics of
plant science and nutrition. Teachers often choose individual lessons to supplement their teaching, rather
than use an integrated curriculum. There are only a few district-wide initiatives that seek to connect their
farm to academic learning across a district for multiple purposes.
With only a handful of districts across the country using a multi-faceted farm model, the concept is
“emergent work.” There are some shared themes from existing models to guide this project, but there is
no set of “right” answers. None of the school farm staff interviewed knew of other districts doing similar
work, expressing a keen interest in this report. The model that ultimately emerges from this feasibility
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study’s engagement and research will be unique and responsive to the Minneapolis Public Schools’
priorities. It may also require some trial and error to find the best set of operational choices.
Minneapolis Public Schools presents exciting opportunities for innovation in enhancing learning and
engagement of students through the integration of a farm-based program. Since the program will be
locally conceptualized and developed, its implementation in everyday classroom instructions would be
relevant to all stakeholders. This program has the potential to bring curriculum developers, teachers,
parents, and community partners into one space to build a robust and inclusive curriculum and activities
enriching student learning experiences.
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Appendix A
Agriculture education models and related curriculum are offered as a separate track within the K-12
school settings, mostly geared towards high school students interested in pursuing an agriculture/farm
degree and/or profession. Most garden and farm curriculum in K-12 settings are not geared towards this
specialized area of agriculture education. While this type of specialized agricultural education is not
comprehensively included in this environmental scan, we briefly present some of the features of
agriculture education in K-12 settings.
We followed the Howell (2002) and Suri and Clark (2009) approach to research synthesis to guide our
search and synthesis of farm- and garden-based studies. This approach allows the synthesis to focus on
connections, rather than traditional quantitative methods of meta-analysis. Synthesis, rather than
objective quantification, allowed for focus on important relations between various aspects of the original
studies (Cooper, 1998). We explored empirical studies of garden-based instruction and learning from
primary to high school (P-12). We included publications with positive, negative, and no effect.
Databases employed for peer-reviewed publications included Academic Search Complete (EBSCO),
Biological and Agricultural Index Plus, ERIC (EBSCO and U.S. government interfaces), Google Scholar,
PubMed, HortTechnology, JSTOR, PsychINFO, and Web of Science (SocSciCitIndex). Search keywords
included various combinations of school, academic achievement, standardized tests, school garden,
garden curriculum, garden program, farm-to-school, nutrition/diet, and evaluation, producing 4,224
records. A review of titles and abstracts determined that 166 were potentially relevant for the purposes
of this work. The publications were assessed for quality and content for inclusion, and all references were
checked for other studies that may not have been flagged by the search criteria.
A matrix was developed to classify and catalog all 166 unduplicated articles. The 42 studies selected for
this synthesis 29 examined multiple grades and 13 focused on single grade only. Figure 1 shows that
almost half the studies focused on 4th-6th grades. In 36 articles, the individual student or a teacher was
the unit of analysis. Three schools focused on school level analysis and almost 36 articles designated the
individual student as the unit of analysis, 3 studies looked at the performance of the school as a whole,
and 3 studies looked at teachers only. About 60% studies had a sample size of less than 200 students.
Two studies had sample sizes of one teacher and several had sample sizes between 100 and few were
below 50.
The total number of studies reviewed are presented in Figure 1 on the previous page. The graph shows
that the number of garden-based studies peak during the upper elementary and middle school level but
dwindle at early grades at the high school level.
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Appendix B

Other districts considered:
Manteca District Farm (Lathrup, CA)
Oxnard Union Farm to School (Southern CA)
South Whidbey School District (WA)
Yelm Community School District (WA)
Spartanburg County SD 6 (SC)
Vancouver, BC School District and Fresh Roots Urban Farms (Vancouver, BC)
Eatonville School District (WA)
Chicago School For Agricultural Sciences
Center for Agricultural Sciences and Environmental Education
Battle Ground Public Schools Center for Agriculture, Science and Environmental Education

Specific examples of hydroponics and aquaponics learning labs:
Chicago Edible Schoolyard project
Modern Steader Indoor Ag Learning Lab
NYC Rooftop Lab (Video) (Learning Elements: hydroponic vegetable farming, aquaponics, raised soil beds,
solar panels, rainwater catchment system, weather station, wind energy, worm composting, and a
kitchen corner)
Tower Gardens
Aquaponics Lab at SPPS Crossroads
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Appendix C: Ranking Details for Farm Models
Infrastructure
Multi-dimensional farm

Includes a broadly defined “indoor”
component

Design of the spaces promote nature-based
learning

Connection to school gardens

Design of the spaces promote consistent,
year-around student use

Durable and lasting for future students

Models were rated on utilizing the following dimensions: space
for learning how food grows, space for learning to cook with
the food, space to learn from the natural elements of the farm
property, indoor and outdoor growing spaces, community
spaces, and other features. Models got one point for each
dimension, up to five points
“Indoor component” could be a greenhouse or hoophouse,
indoor classroom space that could shelter lessons in inclement
weather during visits, indoor seed-starting areas, indoor
learning labs, or other indoor spaces that directly relate to
activities and lessons on the farm. The strength of the indoor
component was rated on both the number of indoor
components and the capacity of those components.
If interviews and materials review specifically mentioned
nature-based learning as a function and more than one design
element (ie a pond, forest, natural meadow, etc) contributes to
such learning, a score of “5” was awarded. If “nature-based
learning” was a focus but with only one design element, it
scored a “4”. If nature-based learning was NOT mentioned
specifically, but design elements indicate it is a possible
activity, it scored a “3”, if the curriculum linked the natural
environment to food production, it scored “2”, and if it made
no mention and had no elements of nature-based learning, it
scored as “1.”
If the program specifically speaks to an important connection
between the school gardens and the farm site, with curricular
integration at both the school and the farm, and with
administrative and financial support to school gardens, the
program scored a “5”. If it lacked these criteria, it was scored
down for each criteria it lacked.
Related to the “indoor” component, the farm has a plan for
consistent, year-round use, including both winter and summer,
when school is not in session. Programs that scored a “5”
scored highly with indoor spaces and ALSO a detailed PLAN to
utilize the space year-round, through consistent programming.
Programs that scored a “4” had slightly less detailed plans or
less student capacity than those with a “5.” A low indoor score
rated lower here- the “2” ratings reflect little indoor space but
interviews state that work does occasionally happen in
classrooms with poor weather or season changes.
Owning the land and dedicating it to farming purposes, having
a permanent structure and/or kitchen, and integrated
curriculum and programming resulted in “5”. Less permanent
structures (hoophouses), resulted in “4”. Edible Schoolyard
and Stone Barns, programs that required no specific
infrastructure but integrated curriculum thoroughly also rated
“4,” because their purposes are related to curriculum, rather
than infrastructure. No permanent building infrastructure but
land ownership and integrated programming resulted in “3.”
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Curriculum/ Program

Experiential-based learning

Multi-disciplinary learning environment

Opportunities for career/workforce
development

Focus on education, rather than agricultural
production

Systematic connection of UEF lessons to the
curriculum

The values of equity, justice, and inclusion
guide the design of the learning experience

Promotes variety of competencies and skills
across ages

An opportunity to engage community
partners
Contributes produce to healthy meals or
snacks

A stated principle of experiential learning with evidence of
experiential learning, with a curriculum, throughout the
program resulted in “5.” Evidence without a stated principle
resulted in a “4.” Evidence of experiential learning without a
curriculum scored “3.”
The multi-disciplinary learning environment ranked "5" if it
widely incorporated 10 or more non-food related subjects; "4"
if it had incorporated less than 10 non-food related subjects;
"3" if it focused mostly on food as food relates to at least five
other subjects, "2" if it focused on food/ag and health, and "1"
if it was just food/ag-related
Having multiple paths for career/workforce development
resulted in a “5”. Having a small number of interns but no clear
pathway to workforce resulted in “2”. No program resulted in
“1.”
Models that stated a value of educational opportunities,
integrated curriculum, and demonstrated a value by
incorporating multiple subjects ranked “5.” As the strength of
any of those criteria diminished through material review and
interview, points were lost.
A stated goal to integrate curriculum, intentional teacher
training on curriculum, and a stated curriculum used (DREAMS,
Next Generation Science, etc.) resulted in a “5” ranking. As the
strength of any of those criteria diminished through material
review and interview, points were lost.
A stated value of equity, justice, and inclusion, evidence of the
value through curriculum content, and outcomes related to
equity, justice, and inclusion resulted in a “5” ranking. As the
strength of any of those criteria diminished through material
review and interview, points were lost.
Models that offered multiple educational learning skills across
a spectrum of K-12 would have scored “5”. Offering at least 10
competencies/skills across K-12 grades earned “4”. Offering
fewer than 10 skills/competencies across grades K-12 OR
offering at least 10 to a more select age group resulted in “3”.
Offering fewer than 10 competencies to a more select age
group resulted in “2.”
The number of community partner engagement opportunities
resulted in this ranking.
A stated value to contribute produce to meals and snacks, the
number of meals/snacks produced for children, and evidence
of contribution to meals and snacks resulted in “5.” As the
strength of any of those criteria diminished through material
review and interview, points were lost.
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