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Abstract
Farm to School programs are rapidly gaining attention as a potential strategy for preventing childhood obesity; however, the causal linkages between Farm to School activities and health outcomes are not well documented. To capitalize on the increased interest
in and momentum for Farm to School, researchers and practitioners need to move from developing and implementing evidenceinformed programs and policies to ones that are evidence-based. The purpose of this article is to outline a framework for facilitating
an evidence base for Farm to School programs and policies through a systematic and coordinated approach. Employing the concepts
of causal pathways, the authors introduce a proposed framework for organizing and systematically testing out multiple hypotheses
(or potential causal links) for how, why, and under what conditions Farm to School Inputs and Activities may result in what Outputs,
Effects, and Impacts. Using the causal pathways framework may help develop and test competing hypotheses, identify multicausality, strength, and interactions of causes, and discern the difference between catalysts and causes. In this article, we introduce causal
pathways, present menus of potential independent and dependent variables from which to create and test causal pathways linking
Farm to School interventions and their role in preventing childhood obesity, discuss their applicability to Farm to School research
and practice, and outline proposed next steps for developing a coordinated research framework for Farm to School programs.

Introduction

W

ith more than 30 million children eating school
lunch 5 days a week, 180 days a year, school
meals are a significant entry point for improving children’s health and reversing the childhood obesity epidemic in the United States. Of the various ways
schools can replace higher-caloric foods, offer healthier
options that fit into the new nutrition standards, and
include more quantities and variety of fruits and vegetables, Farm to School programs are an increasingly
popular strategy.
While only about a decade old, Farm to School has
gained attention as a potential strategy for preventing
childhood obesity through increasing the availability
of, access to, and consumption of fruits and vegetables;
providing opportunities for physical activity; and for
enabling community-wide benefits related to health, the
environment, and local economic development. 1–7 For
example, the increased use of local produce in school
meals and educational activities may provide new direct
markets for farmers, mitigate the environmental impacts

of transporting food over long distances, and positively
influence job creation, economic growth, and health. 6
These additional societal benefits are important features
of Farm to School programs because they may help
secure and sustain community-wide support for and participation in school-based obesity prevention efforts.
At its core, Farm to School connects schools (K
through 12) and early care education settings (subcategorized as Farm to Preschool) to local food producers
with the objectives of serving local, healthy foods in
school cafeterias, improving student nutrition, providing
agriculture, health, and nutrition education opportunities, and supporting local and regional farmers. Farm to
School implementation differs by locations, but includes
one or more of the following intervention touch points:
(1) cafeterias where local foods are procured, promoted
and served; (2) classrooms where students participate in
curricular connections with agriculture, food, health, and
nutrition; (3) outdoor learning spaces and school gardens
where students engage in hands-on learning and where
lessons are physically reinforced; (4) home and family,
where students bring information, food, seeds, and mate-
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rials, and family members join Farm to School activities
at school; and (5) broader community where students
engage in field trips and service learning, community
members participate in Farm to School at school, and
community locations mirror procurement, promotion, and
serving of local foods in schools.
Peer-reviewed research on Farm to School is limited, and
the causal linkages to health outcomes not well documented because Farm to School has not been an area of scholarly interest until relatively recently, and due to inherent
difficulties in conducting research in a natural setting with
multiple intervention touch points, potential impacts, and
levels of analyses. To date most Farm to School research
has focused on the effectiveness of Farm to School activities on increasing children’s fruit and vegetable consumption, with many of these studies limited by statistical power
due to small sample sizes and lack of long-term data.8
The limited data available from existing Farm to School
programs does, however, suggest positive influences on
students’ knowledge of and awareness about food and
healthy eating; willingness to try new foods; consumption
of fruits and vegetables (+0.99 to +1.3 servings/day) at
school and at home; physical activity; and lifestyle modifications including reduced consumption of nutrient-poor
foods and soda, reduced television watching time, and
incorporating a daily exercise routine.9–15 Some Farm to
School programs have provided a forum for discussing
health, nutrition, and food security issues at the school and
in the community16 and have demonstrated an increase in
school meal participation rates between 1.3% and 16%.17
Family diets and parental knowledge of healthy eating
practices and local food availability may also be positively
impacted through Farm to School programs.11,17,18 While
these outcomes are promising, the literature on Farm to
School suffers from inconsistent program articulation and
tools for measuring outcomes. These shortcomings make
it difficult to discern the exposure or dosage of Farm to
School activities received and to compare results across
sites. Currently, Farm to School programs and policies are
at best theory- or evidence-informed and need to move
toward becoming evidence-based to demonstrate results in
desired impacts.
The purpose of this article is to outline a framework
for the development of an evidence base for Farm to
School programs and policies through a systematic and
coordinated approach. Articulating and testing potential
causal pathways that describe the relationships between
Farm to School inputs, activities, outputs, effects, and
desired impacts is a critical first step toward that goal. In
this article, we introduce causal pathways, present menus
of potential independent and dependent variables from
which to create and test causal pathways linking Farm to
School interventions and their role in preventing childhood obesity, discuss their applicability to Farm to School
research and practice, and outline proposed next steps for
developing a coordinated research framework for Farm to
School programs.
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Methods
For the purpose of this article, the term Farm to School
includes the subcategory of Farm to Preschool. To develop a menu of potential Farm to School variables for each
causal pathway component that may lead to the Desired
Impact of “preventing childhood obesity” the authors: (1)
conducted an extensive literature review from multiple
fields of study, including health and nutrition behavior,
horticultural therapy, plant-based studies, and local food
systems analyses. Literature was gathered from studies
representing a range of methods, including case studies,
anecdotal reports, and experimental research; and considered applicable if it pertained to Farm to School, school
gardening, or naturalized school grounds; and (2) gathered input and feedback from leading scholars and practitioners through discussions, including with organizers and
participants of the 2009, 2010, and 2011 Farm to School
Research & Evaluation Short Courses organized by the
National Farm to School Network in partnership with
facilitators from several universities and personnel from
the United States Department of Agriculture, National
Agricultural Library, and the Centers for Disease Control
and Prevention.

Causal Pathways

Components of causal pathways include Inputs, Activities, Outputs, Effects, and Desired Impacts. Scientists
interested in inference identify and test causal pathways
to determine the direction and strength of cause and effect
relationships between phenomena (Inputs, Activities, and
Outputs) and outcomes (Effects and Impacts). 19,20 The
authors introduce a proposed framework for organizing and systematically testing out multiple hypotheses
(or potential causal links) for how, why, and under what
conditions Farm to School Inputs and Activities result
in what Outputs, Effects, and Impacts. Using the causal
pathways framework may help develop and test competing hypotheses, identify multicausality, strength of
causes, interactions of causes, and discern the difference
between catalysts and causes. Table 1 provides an overview of the causal pathway components and their applicability to the potential role of Farm to School programs in
preventing childhood obesity. Each component is defined
and conceptualized below, with a menu of potential independent and dependent variables categorized and presented in Tables 2–6. The potential variables presented are
not exhaustive, and in many instances have been grouped
together for simplicity. The language used to articulate
potential variables reflects what are generally accepted
terms in the literature, as well as those more commonly
used by practitioners.

Inputs (Resources Required To Implement
Farm to School Activities)

Each Farm to School program site and community is
unique due to differences in available resources including
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human, capital, infrastructure, natural physical resources,
and innovation. Typical Farm to School Inputs can be
broadly classified as: School-based staffing, engagement and intellectual freedom to innovate, and financial
resources; school-based infrastructure (kitchen, outdoor
space, and classrooms); community-level engagement
and support (supportive organizations and policies or
mandates); and community-level infrastructure (distribution, processing, and transportation).

Outputs (Products or Services that Need To Be
in Place for Farm to School Effects To Be Achieved)

Activities (Technical and Support Tasks Required
To Produce Outputs)

Effects (Change in Individuals’ Knowledge,
Attitudes, Skills, Behaviors, or Behavioral
Intentions due to Participation in Farm to School
that Contribute to the Desired Impact)

Table 2 categorizes potential Farm to School Activities
on the basis of who primarily participates in the Activities
(youth and adults) and where the Activity occurs. Youth
may be those attending kindergarten through 12th grade
schools, early care, and education settings. Participating
adults include school food service directors and staff,
educators (both formal and informal), school administrators, custodians, parents and caregivers, community members, food producers (including farmers, fishers, ranchers,
and dairymen and women), food manufacturers (including those involved in processing and packaging), and
food distributors. Farm to School Activities can occur
before or after school, during the school day on weekdays, on weekends during the school year, or during the
summer. Activities within schools occur in the cafeteria,
classrooms, and other indoor learning environments, as
well as outdoor learning spaces such as school gardens
and naturalized schoolyards. Activities that occur outside
of the immediate school grounds include those at destination, educational, or demonstration farms, community
gardens, production farms such as row crops, orchards,
ranches, and fisheries (including aquaponics facilities),
grocery stores and other retailers, farmers’ markets, and
food-processing facilities. Nearly all Farm to School
Activities require partnerships with and between multiple
youth and adult participant groups.

Outputs of each Farm to School program will depend
on the specific Activities undertaken within the (1) cafeteria, (2) classroom and other indoor educational spaces, (3)
outdoor learning spaces and gardens, (4) home and family, and/or (5) broader community. Potential Output statements (Table 3) may be used to define the scale, scope,
exposure and dosage of Farm to School programs.

As presented in Table 4, Knowledge Effects are categorized based on the individual youth or adult. Student
Knowledge acquired after participation in Farm to School
Activities depends on the content specific information
provided. Adults participate in Farm to School directly
and/or tangentially if the good or service they provide is
used in Farm to School Activities.
Table 5 displays Attitudinal (which are conceptualized
to include preferences) and Skills Effects. Effects are
categorized based on the topic area for which individual
Attitudes and Preferences are for or toward including
food, school, and community. Skills include those
related to (1) promoting healthy behaviors, (2) cognitive
learning and academic achievement, which may be precursors to students’ attaining Knowledge and Skills, and
(3) social and emotional development, which are often
intermediary or mediating variables to Behavior change
or intentions.
Behaviors or Behavioral Intentions identified in Table
6 are those of both youth and adults that would most
likely result in the Desired Impact of preventing childhood obesity. Behaviors related to impacts on academic
achievement, physical and social environment, and economics are included if deemed relevant to prevention of

Table 1. Farm to School Causal Pathway Table Shell
Causal
pathway
component
Brief
definition
of causal
pathway
component
& F2S
application
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Inputs

Activities

Outputs

The technical and support Outputs need to be in place for the
tasks required to produce Effects to be achieved.
the Outputs.
Outputs depend on the specific Farm
Activities can be intended to School Activities undertaken in:
(1) the cafeteria,
Resources generally for youth and/or adults,
(2) the classroom and other indoor
including students,
include Inputs
educational spaces,
school staff, parents, and
related to human,
(3) outdoor learning spaces and
capital, infrastructure, community members, or
gardens,
those directly engaged
natural physical
(4) home and family, and/or
in food production and
resources, and
(5) broader community
distribution.
innovation.
The resources
required to
implement Farm to
School Activities.

Effects
Effects of
participation in
Farm to School
Activities on
individuals’
(youth and adult)
Knowledge,
Attitudes, Skills,
and Behaviors
or Behavioral
Intentions.

Desired
impact
Prevention
of childhood
obesity
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childhood obesity efforts. For example, attendance is of
interest because if the student does not come to school
he or she will not be exposed to the Farm to School

Activities. Behaviors that increase food production
for the school market are included because they may
directly affect the availability or accessibility of nutri-

Table 2. Menu of Potential Farm to School Activities (Organized by the Primary Intended
Audience, i.e., Students, School Staff, Parents, and Community Members, or Those Directly
Engaged in Food Production and Distribution)
Students:
• Tasting of new foods and recipes using local products
• Participation in menu planning and school meal preparation to incorporate local products
• Hands-on, place-based, project-based, and interdisciplinary nutrition education across grades and subjects (which includes consumption
and physical activity tracking and goal setting in grade 5 and higher)
• In-class taste tests, cooking demonstrations
• Culinary education and programs
• Farmers, fishers, and ranchers, featured as guest speakers in schools
• College students as instructors coming into school
• Planning school gardens/greenhouses and naturalized school yard space
• Participation in community-wide events such as garden work parties or harvest celebrations for youth and their families
• Field trips to:
– destination, educational, or demonstration farms where students participate in hands-on nutrition education experiences
– community gardens. Sometimes schools that lack garden space may use a community garden plot, other schools may host a community
garden, and in other instances youth may provide labor to support community garden projects.
– production farms such as row crops, orchards, ranches and fisheries (including aquaponics facilities)
– farmers’ markets, grocery stores, and other food retail outlets
– food processing and packaging facilities; food distribution facilities or food hubs
• Involvement in evaluation planning for program outputs and outcomes
School teachers, administrators, and staff, including food service and custodial:
• Training for food service staff on how to procure, prepare, serve, and promote local foods and on nutrition education
• Trainings for teachers on nutrition education and food and garden-enhanced nutrition education
• Farm tours and other training opportunities for school food services and staff to learn about food production and on-farm food safety
and make potential market connections
• Participation in the school lunch program
• Participation in evaluation planning for program outputs and outcomes
Parents and caregivers:
• Participation in school lunch with their children
• Opportunities to volunteer in Farm to School activities, access to a volunteer recruitment, training and management staff/services
• Nutrition education, information about Farm to School activities, healthy eating and active living through events at school, including
Parent Teacher Association Night, and materials such as newsletters sent home
• Access to information about community events related to local foods, nutrition, and health
• Access to promotions at local grocery stores, convenience stores, and bodegas that have been encouraged to procure and promote
local foods featured in schools.
• Cooking at home
Community members, including food producers, processors, and distributors:
• Opportunities to volunteer in Farm to School activities, access to a volunteer recruitment, training, and management staff/services
• Tours to learn about school food needs and make market connections
• Trainings and technical assistance about unique needs and requirements of the school food market, food safety, and Good Agricultural Practices
• Opportunities to engage youth by hosting tours of food production, processing, or distribution facilities; training on how to present
to youth about their role in food system
• Opportunities to get engaged in and gain recognition by telling the story of the Farm to School program to the school community
and press and through social media, films, etc.
• Opportunities for expanding market connections through speed dating, tradeshows, showcases, and online market platforms.
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ent dense foods, such as fruits and vegetables, in schools
and the community. Behaviors that promote cooking
from scratch are included because they encourage the
availability of healthier, less processed foods in schools,
at home, and in the community.

Desired Impact (Change in the Health, Social
and Economic Status of the Population of Interest
through Sector-Specific Contributions)

While Farm to School programs may have multiple
Desired Impacts, the focus of this article is on the Desired
Impact of preventing childhood obesity.

309

Conclusion
Farm to School represents a promising strategy for
preventing childhood obesity. Because literature on the
topic is sparse, a systematic and coordinated research
framework for building a stronger evidence base for
Farm to School programs and policies is needed to further this approach. This will require consistent program
articulation and methods for measuring outcomes, as
well as systematic testing of hypothesized causal linkages that describe how, why, and under what conditions Farm to School Activities result in what Outputs,
Effects, and Impacts. Researchers may contribute by

Table 3. Menu of Potential Farm to School Outputs (Organized by Where the Outputs
Are Occurring Primarily)
In the cafeteria:
• Locally produced foods purchased, served, and promoted through the School Meal programs, Fresh Fruit and Vegetable Snack program,
in student stores, and on-campus farmers’ markets.
• Youth and adults engaged in and modeling preparing and consuming fresh produce and healthier food options, not consuming high caloric
nutrient poor foods, and regular physical activity
• Students encouraged to take and try locally produced foods at point of decision (by adults and peers)
• Visual reinforcement of Farm to School concepts and nutrition education through posters, and promotional materials
• Student-led fresh food markets at schools
• Removal of vending machines, or replacement of vending machine offerings
• On-school campus farmers’ market or Community Supported Agriculture (CSA) drop off
In the classroom and other indoor educational spaces:
• Students participate in hands-on, place-based, project-based, or interdisciplinary nutrition education across grades and subjects
• Visual reinforcement of Farm to School concepts and nutrition education through posters and promotional materials
• Food producers and processors visit classrooms
• Inclusion of familial and cultural food traditions into lessons (recipe sharing, parents in the classroom etc.)
• College students model desired behaviors
In outdoor learning spaces and gardens:
• Students engaged in and modeling planning, planting, tending, and harvesting in the school garden or farm
• Visual reinforcement of Farm to School concepts and nutrition education through posters, and promotional materials
• Students engaged in planting and tending the school gardens/greenhouses and naturalized school yard space
• Harvesting produce and consuming through tastings
• Students take school garden produce home
• Adult and peer modeling of healthy eating, physical activity, and gardening such as older youth teaching and modeling nutrition education
to younger youth, or youth building community gardens with neighborhood residents
• Signage in school gardens visually reinforcing nutrition education
At home and family:
• Locally produced foods sent home with students
• Cooking at home
In the broader community:
• Occurrence of community-wide events highlighting Farm to School activities
• Students visit food production, processing, and distribution facilities
• Media coverage of Farm to School program and positive changes in the school’s curricular, physical, and social learning environments
• Youth involvement in media and communications to inform and tell the story of the Farm to School program to the school community and press
• Media coverage and recognition of Farm to School program and stakeholders (students, school food service and administrators, parents, farmers)
• Engagement of government agencies
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using the presented causal pathway framework and
menus of potential variables to: (1) similarly describe
Activities and Outputs, and (2) systematically hypothesize and test the direction and strength of cause and
effect relationships between Farm to School programs
(Inputs, Activities, and Outputs) and outcomes (Effects
and Impacts). This, in turn, will provide a rationale
from which practitioners, policy makers, and funders
can better understand where to invest limited resources
and how to select the most effective approach based on
available Inputs in their community.
Limitations of using the causal pathway framework are
that components are presented linearly, with the assumption of a mutually exclusive relationship between independent (Activities) and dependent (Outputs and Effects)

variables. However, with Farm to School, dynamic and
reciprocal relationships are hypothesized between Activities, Outputs, and Effects.21 The authors further hypothesize that Effects and Desired Impacts are achieved
through multiple Activities within a combination of the
five Farm to School touch points (school cafeteria, classroom, outdoor learning spaces, home, and broader community), with the strength of the Effect based on exposure
to Activities over time. Causal pathway frameworks help
in understanding and describing cause and effect; however, the direct inference between these complex considerations cannot be definitive. Rather the strength of the
inference will be based on the study design and repetition
of studies.
In conclusion, while this article presents potential

Table 4. Menu of Potential Effects of Farm to School on Youth and Adults’ Knowledge
Youth

Adults
In school

Outside school

Students

School food
services

Educators,
administrators,
custodial staff,
and adult
volunteers

Parents and
caregivers

Community
members, food
producers,
processors, and
distributors

Availability and varieties of local and regional
foods and products

P

P

O

O

O

Seasonality of foods

P

P

O

O

O
P

Knowledge related to:

Food handling and safety

O

P

O

O

Food production, preparation, and preservation

P

P

O

O

Benefits of local food procurement

P

P

O

O

O

Sourcing local and regional food

P

P

O

O

O

O

O

P

O

P

O

Working with school districts/schools
requiring centralized or decentralized
distribution needs
Health, nutrition, and wellness

P

Incorporation of local foods into the menus
and meal patterns

O
P

Integration of agriculture, food, and gardenenhanced education into core subjects
Preparing, serving, and promoting local foods
in an appealing format

P

Rules and regulations for school meal
procurement, including geographic preference

P

O
P

O

O

P
O

P

Food production practices and certification

P

P

O

O

O

Food processing and packaging practices

P

P

O

O

O

P

O

O

Management of school food service budget
Impact of food choices on social, economic
and environmental factors

P

O

O

O

O

Natural resources and processes influencing
food production

P

O

O

O

O

Avenues for accessing information resources
for food, nutrition and health

O

O

O

P

O

P, Primary intended audience(s); O, Other potential audience(s).

CHI 8.4 Aug 12 v5.indd 310

7/31/12 11:02 AM

childhood Obesity August 2012

311

variables for causal pathways linking Farm to School
and the one Desired Impact of “preventing childhood
obesity,” the methods and processes outlined can be replicated for exploring causal linkages for other Desired
Impacts related to “academic achievement,” “economic
development,” and “environmental protection.” The
comprehensive approach of Farm to School, and hence
its potential benefits, will only be actualized when these
multiple variables are articulated and overlaid to understand and prioritize the most effective and optimal levels
of Inputs, Activities, Outputs, and Effects for reaching
the maximum Desired Impacts.
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Table 5. Menu of Potential Effects of Farm to School on Youth and Adults’ Attitudes and Skills
Youth

Adults
In school

Outside school

Students

School food
services

Educators,
administrators,
custodial staff,
and adult
volunteers

Parents and
caregivers

Community
members, food
producers,
processors, and
distributors

Food, meanings attached to food

P

O

O

O

O

Local and regional food

P

P

O

O

O

Healthy foods, such as fruits and vegetables
and whole grains

P

P

O

O

O

School food (meals and snacks)

P

P

O

O

O

P

O

O

O

P

O

O

O

Attitudes towards and /or preferences for:

Job, employment
Self, school, and community

P

Farming and agriculture

P

P

O

O

O

School as a safe place

P

O

O

O

O

School as an aesthetically pleasing place

P

O

O

O

Learning and subject specific content areas

P

O

O

Environment

P

O

O

O

O

Performing healthy behaviors such as healthy
eating, active lifestyle, food production,
procurement, preservation, and preparation,
promotion, and goal setting.

P

O

O

P

O

Cognitive learning and academic achievement,
such as processing and inquiry skills, ability
to observe, communicate, compare, relate,
and infer, and adaptability to various learning styles.

P

Social and emotional development: such as
appreciation and reverence for the natural world;
autonomy; citizenship; confidence; cooperation;
cultural identity; decision making; empathy;
engagement; excitement; focus; gentleness;
happiness; hope; mastery of knowledge, skills;
motivation; multicultural cooperation; ownership;
patience; pride; problem solving; respect;
responsibility; self-awareness; self-efficacy; sense
of accomplishment and purpose; sharing; social
and school bonding; social concern; teamwork;
willingness to stay on task ; and work ethic.

P

Skills related to:

P, Primary intended audience(s); O, Other potential audience(s).
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Table 6. Menu of Potential Effects of Farm to School on Youth and Adults’ Behaviors and Behavioral
Intentions
Youth

Adults
In school

Students

Outside school

School food
services

Educators,
administrators,
custodial staff,
and adult
volunteers

Parents and
caregivers

Community
members, food
producers,
processors, and
distributors

Academic achievement
School attendance

P

Discipline

P

Participation in extra curricular activities

P

Test scores and grade point averages (GPA)

P

Health and wellness
Consumption (quantity and variety) of fruits
and vegetables in and out of school

P

O

O

O

Consumption of nutrient dense, minimally
processed, healthier food options

P

O

O

O

Consumption of trans fats and preservatives,
highly processed foods high in sodium,
and sugar, sodas, and candy

P

O

O

O

Snacking behaviors

P

O

O

O

Willingness to try new foods—food neophobia

P

O

O

O

Consumption of beverages (water, milk, juice,
soda, other)

P

O

O

O

Participation in school meal programs

P

O

O

O

Willingness to be physically active

P

Physical activity

P

O

O

O

Screen time and other sedentary behaviors

P

O

O

O

Garden at home/community

P

O

O

P

Prioritization and seeking funding for
Farm to School Activities

P

P

O

Purchase, preparation, and promotion of locally
produced products (fruits, vegetables, dairy,
meats, eggs, seafood, grains and nuts) in school
meal and snack programs

P

Development and adoption of wellness policies
that include Farm to School

P

O

O

Develop request for proposals and bids

P
O

O

P

O

Marketing, media, and communication
for Farm to School activities

O

P

Development of educational activities and
curricula for agriculture, food and nutrition
education
Choice of foods for sacked lunches and snacks

P

Product development

O

O

P
O

P

Environment—physical and social
Packaged foods offered on school campuses

P

Review, renovation and retool of kitchen
infrastructure

P

Participation in composting, recycling,
and waste reduction strategies

P

O

O

O

P

O

O
continued on page 313
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Table 6. Menu of Potential Effects of Farm to School on Youth and Adults’ Behaviors and Behavioral
Intentions continued
Youth

Adults
In school

Students

School food
services

Outside school
Educators,
administrators,
custodial staff,
and adult
volunteers

Parents and
caregivers

Community
members, food
producers,
processors, and
distributors

Variety and quantity of crops grown
for school market

P

Distribution patterns and tracking systems

P

Volunteerism and community involvement

P

O

Eating school lunch with kids
Bullying and school violence

P

O

P

O

P

O

P

Product packaging

P

Willingness to explore physical environment

P

Economics
Plate waste

P

O

Purchasing from local food producers

P

Length of seasonal employment

O

O

P
O
P

P, Primary intended audience(s); O, Other potential audience(s).
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