Research Summary

BYRON,
CALIFORNIA
Food is Elementary Program
at Orin Allen Youth Rehabilitation Center
for adolescent delinquent youngsters
a Grant from the California Health Department
2003

Food Studies Institute ©

TABLE OF CONTENTS

ACKNOWLEDGEMENTS............................................................................4
INTRODUCTION..............................................................................................5
Rationale............................................................................................................6
Diet and Behavior Research Overview.............................................8
Conclusion.......................................................................................................14
PILOT STUD......................................................................................................14
Initiation, School Demographics, Plan for Byron.....................14
Curriculum Development.......................................................................16
Food is Elementary Training.................................................................17
Pre and Post Testing..................................................................................18
Results................................................................................................................18
CURRICULUM...............................................................................................20
SUMMARY......................................................................................................24
RECOMMENDATIONS.............................................................................25
BIBLIOGRAPHY...........................................................................................25
APPENDIX......................................................................................................29

Acknowledgements
The authors wish to acknowledge the support of many people who helped make
this project happen. Michele Simon made the initial contact with the school and
assisted in the program development phase. She was instrumental in arranging
for a reception generously hosted by Marti Kheel, to inform Bay Area educators
about this proposed pilot and the work Antonia completed in Miami. We thank all
who attended and contributed to this event.
The Orin Allen staff deserves enormous credit for their cooperative and
enthusiastic response to this pilot. Mike Grimes is an extraordinary and gifted,
“can-do” principal. Lynette, the culinary arts teacher, and “Farmer Dan” are there
100% for the kids and want to make their experiences as rewarding as possible.
Melody Steeples of the Health Department was a pleasure to coordinate efforts
with.
Volunteers Sara Sansone and Mary Woods enriched the entire project with their
positive skills and energy. Sara contributed a vast amount of her time and energy,
and her effort made the education part of this project a possibility. Mary’s art has
made a wonderful contribution to the entire project, from the pre-pilot to the
final document, and she has been a delight to work with. Damon Demas hosted
Antonia in Berkeley with good food and good humor.
Professor T. Colin Campbell and David Pimentel, Cornell University, are owed
tremendous thanks for having the confidence and vision to allow Meredith to
spend a semester at the California school working with the students and staff, as
she did independent study credit for them. Antonia is most grateful to have spent
a total of three semesters working closely with Meredith on this project. Meredith
is delighted to have spent this time under Antonia’s inspiring and creative
mentorship. We are both pleased to have had the opportunity to apply
educational efforts in a project we believe has great social merit.
We gratefully acknowledge the generous support of the Chez Panisse Foundation
to allow us to develop this pilot. Most of all, we wish to express our appreciation to
the wonderful students at the Orin Allen school who have been a true inspiration.
We wish them only the best.
Antonia Demas, Ph.D.
Meredith Reilly
February, 2003
Trumansburg, NY

“I believe it will be held a crime in the twentieth century to lure young bodies and
minds to college [school] under the pretense of education only to poison them
slowly with bad food”
-- Ellen Swallow Richards (Clarke, 1973:137)

Introduction
This prediction was made by Ellen Henrietta Swallow Richards, the founder of the
Home Economics Movement, more than 100 years ago. The twentieth century
has come and gone, but the crimes we associate with schools these days are,
ironically, often committed by the students. Ms. Richard realized the futility of
trying to educate student minds, when no concern is given to the very ingredients
that provides the physical sustenance to allow the mind to grow – the food we
eat. We literally are what we eat, with our cells in a constant state of rebuilding.
Approximately every seven years, we become, in a literal sense, different people,
due to our cell turnover. Food provides the raw materials to allow this
transformation to happen.
Never in our history have so many items that are not whole foods been part of our
diets. We have managed to manipulate nature in some rather bizarre ways to
create enormous variety in what we consume. Many of these substances are the
result of chemistry experiments instead of the natural environment. We live in a
time where our connection to the soil and to where and how our foods are
produced, is missing from most of our lives. The animals, and until recently, we as
humans, have spent a great deal of our wakeful time pursing food and water. This
quest connects us to nature in a tangible way so that we are attuned to the fickle
nature of weather, and its effect upon plant growth and the physical environment.
This humbles us by making us part of our environment and ecosystem, not
arrogant masters of it.
Food connects us to nature in a fundamental way and when this connection is
missing, a part of our collective history is also gone. Many young people grow up
detached from the natural world and have no idea how food is produced or the
role soil health and water plays in human health. Our schools are in a unique
position to make this connection part of the educational agenda. Most schools
serve breakfast, lunch, and snack to students on a daily basis. This can be an
excellent opportunity to promote food literacy and understanding – not just of
food history, but also of world cultures and the foodways unique to each of them.
[1] Ms. Richards, the first female graduate and professor at MIT, revolutionized the way we live by applying scientific
principles to food, water, and air quality.
[1] Plato, The Laws, Bk VI.

Instead, often the message student’s get from eating in schools is that this is an
activity to be done quickly and mindlessly. There is rarely any reverence or
appreciation for the meals served which are usually fast foods presented with
little attention to aesthetics or traditions.
Educators need to re-examine the role food plays in contemporary education
because we are experiencing enormous intellectual, behavioral, and health
consequences by not taking its role seriously. Plato wrote in ancient times: “I
observe that men’s thoughts and actions are intimately connected with the
threefold need, of eating, drinking, and sexual love.[1] Food is something we have
come to take for granted. Yet there is nothing that binds humans from all over the
world together as much as our continuous need for nourishment. The way we eat
affects every dimension of our lives from the personal to the social and political.
Our world has become so complex that many of us do not take the time to
intellectually examine our biological nature and the primary role it plays in our
thoughts and actions.
Traditional cultures around the world have maintained a connection to agrarian
life and most of the diet-related diseases have been unknown to them because
they generally eat a plant-based diet of locally grown foods. Children in western
countries are experiencing diet-related diseases and anti-social behaviors at a rate
that is reaching epidemic proportions as they consume a diet full of animal foods
produced far from their geographic region. We need to provide our children with
the intellectual tools they need so that they will be able to make healthy food
choices that will protect them from developing these diseases. Not only does this
make financial sense, (stemming the tide of escalating health care, penal, and
special education costs), more importantly, it makes humanitarian sense.
Educators must re-think the curriculum so that food studies will become an
educational priority. The projects that we have described at the Byron and Bay
Point[1] schools, are a positive step to try to reverse this trend. We believe that
making food, and its related issues such as nutrition and gardening, an
educational priority, is an issue that educators must address.

Rationale
The need for education in public schools about the relationship between diet and
disease is clear. We are experiencing a crisis among our youth that is
unprecedented in terms of the epidemic of diet-related diseases such as obesity,
Type 2 Diabetes, and heart disease. These diseases use to be considered to be
adult diseases and they are currently affecting our children as young as age seven.

The Surgeon General’s Call to Action to Prevent and Decrease Overweight and
Obesity, 2001, has declared that our nation’s health is at risk due to the growing
prevalence of obesity and its related diseases (Surgeon General).
The most recent National Health and Nutrition Examination Survey, NHANES
1999, confirms the consequences of our poor diet and describes risk factors
associated with being overweight related to cardiovascular disease and Type 2
diabetes. It was formerly believed that children were not at risk for these
pathologies; however, this has changed as the prevalence of childhood obesity
has increased. Cardiologists now believe that heart disease often begins in
childhood. Youth from economically disadvantaged backgrounds are especially
vulnerable to developing these pathologies due to a variety of circumstances
including poor pre-natal care, genetic pre- dispositions, reliance of government
feeding programs, and lack of accessibility to the full range of resources,
Not only are our youth at risk for many of the diet-related diseases that previously
appeared in adulthood, they are also at risk for developing increasingly anti-social
and violent behaviors.These behaviors range from Attention Deficit Disorder
(ADD) and Attention Deficit Hyperactivity Disorder (ADHD), (usually treated with
drugs), to violent crimes such as murder. Never before have our schools been
plagued with such violence that has resulted in teacher and student deaths. In
terms of treatment, rarely is diet considered as a therapy, despite the fact that
there is evidence that diet is related to behavior. Indeed, most schools provide a
model of what NOT to eat with fast foods being the primary choice.There have
been very few controlled studies in this area.
Clearly, our children are at risk for diet-related diseases and developing behaviors
that can be prevented through a health-promoting diet combined with
education. The primary treatment strategy in the United States has been to
prescribe drugs and utilize behavior modification techniques. These strategies do
not appear to be working.With current dissatisfaction with the traditional medical
model at an all-time high (at least half of all patients are looking to Alternative
Medicine for answers) we need to seriously look at diet as a remedy for improving
the health and behavior of our youth.
The Ancients used food as medicine to treat a variety of physical and mental
disorders. Though they did not understand the scientific basis of nutrition such as
the role vitamins and minerals play in human health, they did know that certain
foods could be used effectively in the treatment of disease and to improve mental
functioning. Nutritious food is an inexpensive potential solution to many of the

problems facing contemporary American culture. We need to conduct extensive
research in this area to determine the impact food can play on our intellectual,
emotional, and physical lives. The Bay Point and Byron pilot projects indicate that
further research is warranted in this area.
Diet and Behavior Research Overview
The idea that diet affects behavior is as old as human history. Throughout every
era of which we have a record, food has had a role in treating illness and
controlling aspects of behavior. Indeed, food was often used in the same way that
we use drugs today (many of our contemporary drugs are plant derivatives). Food
taboos and rituals are intrinsic to religious practices throughout the world. The
use of food as aphrodisiacs has been a time-honored custom believed to work
magic on romance. In ancient Greek society, dietary remedies were used to
balance the humors in the body much like the concept of ying and yang in
Chinese culture, Foods were considered to have heating or cooling properties
when consumed. Hippocrates, known as the “Father of Medicine” in western
culture, wrote extensively about the role diet played in health and disease. His
writings also make clear the special nutritional needs of children: “Old men bear
the want of food best, then those that are full-grown, youths bear it least, most
especially children, and of them, the most lively are the least capable of enduring
it.” Childhood is a unique period of development when we experience rapid
growth, both mentally and physically. Our bodies and minds demand quality
nutrients to ensure proper growth and development during childhood, yet all too
often we don’t pay enough attention to these special needs. The nutritionbehavior link continued to be explored through the Middle Ages, when specific
foods were viewed as having rousing or calming effects. During this period, spices
such as pepper were valued more than gold because of the role they played to
enliven and disguise the taste of often putrid meats. In the early 19th century,
John Kellogg and Sylvester Graham experimented with foods and their effects on
health and behavior. They claimed that ingesting meat, which contains no fiber,
led to depression and aggression and recommended whole grains as a digestive
curative.
There have been many dietary claims over time usually focused on a magic food
or pill that claims to cure all that ails you, both physically and mentally. In the
1970’s, parts of the scientific community began to take a serious look at the idea
that diet affects behavior in significant ways.In many cases, these claims of
behavioral effects are valid. Unfortunately some of the studies are supported by
insufficient or anecdotal evidence. We clearly need to conduct more experimental

research to distinguish effective nutritional strategies from those that fall into the
category of nutritional “fads”. Current research is beginning to explore specific
pathways through which nutrients provided through food intake have the ability
to affect changes in mood, emotions, health and behavior.
J. Breakey’s review of studies conducted between 1985 and 1995 (Crime Times, Vol
4., No.1) reveals a clear relationship between diet and behavior. Most of these
studies show dietary changes resulting in significant behavior changes. More
research needs to be done so that we can determine with confidence the
connection that food plays on behavior. The studies in the literature primarily use
vitamin and mineral supplements as the intervention rather than using specific
foods. The discovery of phytochemicals, available in plant foods, and their role in
protecting against disease development, supports exploring a nutrient-rich diet
further.
Crime prevention has not been addressed using nutrition as a strategy. Most
young offenders never consider that their diets may play a role in how they think
or act. Contemporary American diets are so plagued by nutrient-poor, calorie-rich
items, where deficiencies and imbalances arise that certainly contribute to the
negative mental processes often associated with criminality. Depression, erratic or
low blood sugar, ADD, ADHD, and intolerance or allergies for certain food or
beverage are some of the factors that ought to be considered when planning
nutrition programs for schools, prisons and detention centers. It is in these
institutions that the mental outlook of this population can and should be aimed
toward a positive life.Nutrition is a key ingredient that is frequently overlooked.

Food affecting behavior: neurological basis
Neurotransmitters play an important role in the neurological responses that
constitute emotions; Emotions, very obviously, have effects on behavior. Specific
neurotransmitters act on different emotional systems, creating responses to
stimuli that result in emotional “feelings” within. Emotions are experienced on the
stage of our physical bodies, and it is therefore important to our emotional state
that our internal milieu be balanced and properly nurtured through diet.
Nutrition plays a distinct role in neurotransmitter functioning in that food
components affect the rate at which neurotransmitters are made in the brain.
Called neurotransmitter precursors, (Lieberman at al.) the food components are
either used by neurons to make neurotransmitters, or they directly affect the
amount of neurotransmitter building blocks in the brain.

Neurotransmitters that are affected include acetylcholone, dopamine,
norepinephrine, serotonin, histamine and glycine (Lieberman et al. 1982). Of these,
acetylcholine is affected by its precursors, choline and acetate; and dopamine,
norepinephrine and serotonin are influenced by the presence of two amino acid
precursors: tryptophan and tyrosine. Serotonin is a key element in many
behavioral responses and emotional functioning. Its precursor tryptophan has
been studied for effects on serotonin production, and the results demonstrate
how complex the interaction between nutrients and behavior can be.
An increase of tryptophan in the blood plasma increases activity of serotinergic
cells in the midbrain raphe, leading to an increase of serotonin. Serotonin is
associated with the higher-order trait constraint and has a definitive role in
shaping many aspects of personality. By raising the response threshold for general
stimuli, serotonin ensures that responses are proportional to stimuli. Too little
serotonin creates an individual who exhibits the startle response more frequently,
sleeps less, is more irritable and impulsive and displays more aggression (Depue
2002).
In order to create any affects using precursors, however, care must be taken to
create the right nutritional condition so that serotonin production actually does
increase. For example, ingestion of tryptophan within a high protein meal actually
lowers serotonin production in the brain because other amino acids contained in
the proteins compete with tryptophan for entry into the brain. Because
tryptophan is relatively scarce compared to other amino acids, less tryptophan
enters the brain after a high protein meal than after a meal rich in complex
carbohydrates.
After a carbohydrate-rich meal, insulin removes tryptophan’s competitors from
the blood, thereby increasing the transport of tryptophan into the brain and
thereby increasing serotonin production. It is in fact the link between
carbohydrates, insulin and amino acids other than tryptophan that allows for
increased tryptophan in the brain (Kanarek and Marks-Kaufman 228).
Supplies of minerals to the body also affect the brain and behavior. Thiamin
deficiencies lead to impulsive, irritable and aggressive behavior, which can be
improved through thiamin supplementation. Iron deficiencies are also known to
lead to aggression. Iron deficiencies occurred twice as often in adolescents in
prison than in those out of prison.

DIETARY ELEMENTS CHANGE BEHAVIOR: EVIDENCE AND EXPLANATION

This picture was drawn by a five-year old who had severe
anger problems that he referred to as “the Means”
(http://www.livingwithout.com). His behavior improved after
artificial colors, flavors and preservatives were removed
from his diet.

His story is supported by research that was done in New York City public schools.
In 803 schools, a diet policy was established that reduced the sucrose, synthetic
colors and flavors, and BHA/BHT (preservatives) over the course of four years. The
change resulted in a 15.7% increase in mean ranking above national schools using
standardized tests. Before the aforementioned gain, the standard deviation of the
annual change was less than 1%. After the diet policy was changed, the percent of
students who ate breakfast and lunch at the schools was positively correlated
with the school’s ranking improvement (r = .28, p<.0001) (Schoenthaler et al. 1986).
The standard American diet falls far short of promoting a stable nutrient-behavior
relationship. Most American children eat copious amounts of refined
carbohydrates, and their consumption of fruits, vegetables, and whole grains is
nearly nonexistent.. The consumption of excessive refined sugar leads to high
peaks and sharp valleys in blood sugar levels, which taxes the pancreas and
provides the brain with erratic supplies of glucose – the energy it needs to
function. This erratic supply of glucose results in erratic behavior. Rapid changes
in blood glucose are characteristic of hypoglycemia (literally, low sugar), a
problem affecting many Americans.
Hypoglycemia is a condition aggravated by a diet rich in animal products and it
directly affects behavior. According to macrobiotic theory, animal foods are yang,
and their richness or contractive energy hinder pancreas production on
glucagons. Since glucagon counteracts the insulin that is released into the
bloodstream after the consumption of carbohydrates, pancreatic inhibition
increases the action period for insulin, thereby keeping blood sugar lower for a
longer period of time. People with hypoglycemia often crave foods that are high
in sugar and have the ability to raise blood sugar levels rapidly. In addition, low
supplies of glucose to the brain impaires functioning. In a Yale study, it was

found that intake of refined sugar increases circulating adrenaline, high levels of
which can lead to anxiety and difficulty thinking clearly – which exacerbates the
problem that already exists (Esko 2). Low blood sugar is correlated with impulsive
behavior, which is a significant factor in crime. In a Finland study, 84% of repeat
offenders had unusually low blood sugar (Esko 1). This suggests that stabilizing
the blood sugar of these individuals may very well help to stabilize their behavior.
The changes in blood sugar and intolerance of certain foods brought about by the
standard American diet are likely to cause irritability and fatigue, as well as a host
of other behavioral and physical problems. Moreover, milk, which many people
cannot digest due to lactose intolerance, is promoted in public schools as a
panacea for nutritional deficiencies. A child might have aches, act aggressively
toward peers, or have trouble concentrating due to what they consumed, rather
than for external reasons
Nutrition has proved to have a striking effect on the behavior of past offenders in
controlled studies. In 1980, Stephen Shoenthaler conducted a study in a number
of juvenile correctional facilities. Nutrient changes were implemented through
supplementation, using double-blind, placebo controlled, crossover methodology.
Shoenthaler found that the supplemented diets resulted in a 66% decrease in
violence, an 84% decrease in the incidence of AWOL or escape attempts, and a
51% decrease in destruction and theft. (add citation)
A self-study using supplements conducted by inmates at a US Penitentiary made
many of the participants realize the extent to which nutrients can affect their
moods. They reported a “wired” or “high energy” effect. The government (who
rejected the inmate’s suggestion of wider implementation) should execute a
study to determine the cost effectiveness of such a program. (Shauss 3).
In England, Gesch used supplementation with inmates in a study where some
were given a placebo, the others vitamins, minerals, and essential fatty acids. His
findings support Schoenthalers because those given the supplements
experienced a 35.1 percent drop in anti-social behavior. (Crime Times No 3, 2003)
In a study analyzing the difference between youths who had committed crimes
and those who had behavior problems, but did not commit crimes, the only
statistically significant variable between the two diets was milk consumption. The
offenders consumed an average of 60 oz per day, and the behaviorally disordered
youth consumed only 30 oz (Schauss 14). This could be due to lactose intolerance,
the processing of the milk, or the hormones and drugs in the milk, but regardless,

elimination of milk has had positive effects on children, especially those with
hyperactivity disorder.
The Appleton, Wisconsin Alternative school began a collaboration with Natural
Ovens Bakery in Manitowoc, Wisconsin beginning in 1999. This high school, for atrisk teens, agreed to let Natural Ovens provide them with free whole grain
products, an energy drink, a new cook, and a diet of largely whole foods if the
school agreed to serve them to the students. Though the menu is not vegetarian,
the results have been very impressive in terms of student behavior. Since
implementation of the healthier diet, the principal reports no suicides or deaths,
no expulsions, no weapons, and no drugs.[1] Students report improvements in
their level of concentration and general well-being.Staff report dramatic
improvements in student grades and behavior.
The research of T. Colin Campbell, Caldwell Esselstyn, and Dean Ornish suggests
that a vegetarian diet based on whole foods provides the best vehicle for
improving behavior and health. Liberal consumption of fruits and vegetables,
especially those grown free of chemical pesticides, herbicides and fertilizers,
ensures a sufficient amount of vitamins and minerals required to optimize the
functioning of the brain. Whole grains, fruits, vegetables, and legumes, all
complex carbohydrates, provide a steady source of energy without creating spikes
in blood glucose, thus preventing the fatigue that occurs from the subsequent
drop in blood glucose.
[1] “Nutrition and Education” videotape produced by Natural Ovens, May, 2000.
Meat and dairy contain chemicals, drugs, and hormones, which are stored in the
fat. These substances may have harmful effects on the health of the people who
eat them, and can promote some of the cancers and other diet related diseases.
In depressed or at-risk individuals, the lethargy and sluggishness brought about
by consuming meat and dairy products may exacerbate the depression to the
point that they act out with anti-social behavior. The erratic blood glucose
experienced by individuals who consume many refined carbohydrates causes
changes in mood that contribute to the frustration that already exists in the lives
of many at-risk youths.

Conclusion
More extensive research exploring the relationships between nutrition and
behavior is critical because the public and scientific community have been
resistant to accepting this information. We have long associated crime with social
and environmental causes. Criminal behavior needs to be looked at also from a
biological perspective. The notion that crime is a social or environmental problem
is profoundly embedded within our society’s ideology. We need to take a serious
look at the nutrient factors that may be guiding emotion and anti-social
behaviors.

Pilot Study
Plan for an Integrated Curriculum at the Orin Allen Youth Rehabilitation Center
Initiation of Pilot
This program at Byron, CA., was instituted because of the success of the Bay Point
project in Miami, Florida, and a desire to expand the general strategy developed
at Bay Point to another school for at-risk teens. Michele Simon, Director of the
Center for Informed Food Choices, a Bay Area non-profit, was able to locate the
Orin Allen Youth Rehabilitation Center (formerly called the Byron School for Boys
and also called Delta Vista High School), in Byron, CA., located at the edge of the
East Bay, about an hour and a half north-east of San Francisco.
The Byron School expressed interest in discussing a collaboration because they
had recently received funds for an organic garden from the Health Department of
California. The garden was in the process of being developed under the guidance
of Dan Smith, referred to as “Farmer Dan” by the students and staff.The school had
identified a need to have a nutrition component combined with the gardening
program.
School Background and Demographics
The Orin Allen Youth Rehabilitation Center, under the umbrella of the Contra
Costa County Office of Education, has the following mission: “To provide a safe,
positively structured educational program within a residential facility, which
emphasizes the assessment and development of basic academic, life, and
employability skills and pro-social behavior.” The school serves male students who
have become involved with the Juvenile Justice System as a result of a crime that
they have committed.

The school, led by Principal Michael Grimes, has approximately 100 boys, ages 12 –
18. The academic program is combined with support services and extra curricular
activities including job skills. The majority of students are African American (40%)
with White (26%) and Hispanic (29%) about equal, followed by Asian (4%) Pacific
Islanders and American Indians. Prior to attending the Delta Vista High School
(part of the Orin Allen Youth Rehabilitation Facility) students spend four days at
the Mt McKinley Assessment Center so that an Individualized Learning Plan can
be determined for them. The average length of stay is approximately six months,
but can last up to a year. Students are monitored 24 hours a day and all of their
meals are prepared and served at the school. Approximately 41% of the students
have been sent to Byron previously. [1]
[1] Information provided by Principal Mike Grimes and published literature about
the school.

Plan for Byron
On April 2, 2002, a meeting was held at the Byron school with Antonia Demas,
Michele Simon, Mike Grimes, (principal) Jena Fiel, (health department), Dan
Smith, (gardening instructor) Irene, (probation) and Lynette Martelle (culinary
instructor.). The purpose of this meeting was to discuss a plan for a collaborative
effort in which the school staff would receive training in terms of nutrition
education that would be linked to the school gardening program.The school
personnel discussed the fact that any produce grown in the garden was not
consumed by the students – it was donated to indigent people in Richmond, a
community with a large percentage of poor people. While the students learned
that it is important to give back to the community by donating their produce,
they were not able to learn about how delicious these foods tasted by doing so.
During this meeting, we decided to initiate a culinary arts program to be run in
tandem with the gardening program. Lynette Martelle agreed to run the culinary
program. An objective was to focus on foods from the garden and develop recipes
and nutritional information around them. It was decided that Dan would provide
Antonia a list of the crops that were being grown in the garden and that she
would develop a curriculum around them and that this curriculum would include
recipes for the culinary arts program.

Antonia Demas agreed to develop a curriculum specific to the foods available
from the garden and coordinated with the culinary program. The school agreed
to provide necessary staff time to implement this plan. We discussed the fact that
the Health Department was planning an open house on May 29. We decided that
the open house would be an opportunity to showcase this curriculum to the
public. The training of staff and students with the curriculum took place on the
23rd and 24th of May., 2002 During this time the students and staff learned
nutrition concepts through. hands-on experimentation with materials that they
were able to demonstrate to the public. The day preceding the open house, May
28, was spent in making visual materials and preparing some of the recipes that
would be sampled by the public.
Curriculum Development
The plan was to integrate and coordinate the garden project with the culinary
project so that the two projects support each other educationally. The curriculum
used at the Orin Allen School that can be used and adapted at other schools.
Students gain an appreciation and understanding of the role diet plays in their
health and behavior.
The educational concentration of the organic garden is on soil health. There were
some obstacles related to soil and water contamination but staff addressed these
issues by purchasing a large tank to hold clean water and working on soil testing
to ensure proper amounts of nutrients. A meeting at the Knoll Organic Farm, a
neighbor to the school, established a supportive connection for Farmer Dan. The
main need of the gardening program is to integrate various components of
organic gardening so that students understand the importance of soil health to
human nutrition.
The garden curriculum is designed to teach students about the importance of
building the fertility of the soil so that it will optimally support vegetable and herb
production. Composting, soil chemistry, water and light requirements of various
crops are all part of the gardening program. In addition, students will learn about
remedies for disease and insect problems when growing different plants
organically. The nutrient requirements of the plant is linked to the nutrients
available to humans when they consume that plant.
The culinary training focuses on nutrition and its effect upon human health.
Students learn why they need to consume various nutrients and in which foods
these nutrients are most prevalent. They also learn about some of the healthhe
pilot phase of the program.

consequences that occur when the diet is deficient in these nutrients. The
culinary program teaches students to prepare foods that are rich sources of
various nutrients. They prepare the foods available from the garden in a variety of
ethnic-based recipes to demonstrate that the same food can taste very differently
depending upon the way it is prepared. The foods are evaluated for taste by the
students to ensure that they are acceptable and delicious. Artistic presentation of
the recipes is stressed. .The curriculum provides background materials concerning
the agricultural and culinary history of the various foods grown in the garden and
prepared in the culinary program.
Food is Elementary Training
The gardening and culinary program was taught to the staff and students during
a two day workshop. A goal of the training was to ensure that students and staff
have a clear understanding of why they need to concentrate on healthy soil for
healthy people. During and after the training, students and staff were advised to
keep journals and record what they learned. They worked on graphics to educate
others visually about this information, along with doing hands-on activities that
demonstrate these concepts. When it was clear that the students had an
understanding of these concepts, they practiced communicating these ideas to
the group.
Meredith Reilly, a student at Cornell University who had completed independent
study work with Antonia Demas, was very interested in this project. She decided
that the training would be a valuable educational experience and arranged to be
in California during that time. Meredith’s friend, Mary, a graphic artist, volunteered
to assist with artwork during the training. Both Meredith and Mary were present
and assisted during the entire training period. Meredith next arranged to be
present at Byron for the entire next semester in which she received independent
study credit from Cornell by implementing t
The school’s open house took place on May 29, 2002. The integrated soil and
culinary nutrition project was featured at the open house. Garden tours, led by
students and Farmer Dan, took place when the public arrived. Students gave
presentations about the garden and the foods grown in it. They demonstrated the
nutrition concepts and culinary techniques they had learned. Educational posters
made by the students, showcased what they had learned. Samples of the
delicious recipes that the students had prepared were offered. The students
described the cooking process involved in preparing these foods from the garden
and the nutrient content of the various ingredients. A luncheon prepared by the
students was the culminating event. The open house was very successful by all

accounts. The students had an opportunity to effectively communicate what
they had learned and nurture the audience through healthy, delicious foods they
had prepared.
The curriculum designed in the pre-pilot phase of this project had the following
learning outcomes:
1. How and why soil health affects human nutrition.
2. The role nutrition plays in human health and behavior – why we literally are
what we eat.
3. How to utilize produce as it ripens and prepare it in nutritious and delicious
ways.
4. How to prepare a wide range of vegetable recipes that are culturally-based.
Pre and Post Testing
During the pre-pilot phase, when the initial training of staff and students was
done, students were given a pre-test to determine their level of basic knowledge
about food and nutrition. (See Appendix). When they had gone through the four
days of learning the nutrition curriculum, the same test was given to them. The
results are on the next page.
Results
All of the students showed an improvement in their test scores after they were
taught the nutrition curriculum with a statistically significant mean increase in
scores. Because the curriculum is sensory-based, students were able to retain
what they learned by remembering the actual sensory experiences rather than
relying upon memory or cognition alone. 75% of students learn best from
sensory experience, so this learning strategy has important educational
implications that are supported by this test.

Pre- and post-test

Student

Pre-test

Post-test

Results

JC

-3

-1

+2

JR

-3

-0

+3

TL

-7

-2

+5

RA

-9

-2

+7

BM

-5

-3

+2

RF

-12

-8

+4

TT

-7

-0

+7

TF

-3

-1

+2

VB

-4

-0

+4

BK

-11

-1

+10

JE

-3

-0

+3

JM

-11

-1

+10

MP

-6

-0

+6

PD

-16

-3

+13

Curriculum
An Integrated Curriculum For Soil Health and Human Health
The Orin Allen Youth Rehabilitation Center
Curricular Units Adapted from Food is Elementary
The first 14 lessons from Food is Elementary lessons were adapted and taught to
students during the training sessions. Students also learned to prepare recipes
that were based upon foods from the garden that Antonia created specifically for
this project. They prepared and critiqued the recipes, made illustrated recipe
cards along with other graphic materials, and practiced their presentations. These
lessons provided students with an understanding of general nutrition principles,
cooking techniques, classification of foods, and how what we eat affects our
general health including our physical, emotional, and intellectual well-being.
Students also learned a basic skill that can greatly enhance the quality of life –
how to prepare beautiful, nutritious foods.
Lesson 1 - Dietary Guidelines, Hand Washing, Food Safety and Knife Safety
Lesson 2 - Dietary Fat
Lesson 3 - Food Comparisons (Fat & Sugar), Labels and Shopping
Lesson 4 - Exercise
Lesson 5 - Vitamins
Lesson 6 - Whole Grains
Lesson 7 - Whole Grain Breads
Lesson 8 - Tabouli and Egyptian Grain Dish
Lesson 9 - Fruits
Lesson 10 - Root Vegetables
Lesson 11 - Leaf Vegetables
Lesson 12 - Stem Vegetables
Lesson 13 - Flower Head Vegetables
Lesson 14 - Greens
Lesson 15 - Legumes
Lesson 16 - Food as Art

Vegetables are edible plants that are rich sources of vitamins, minerals, and fiber
as well as being very low in fat. To qualify for classification as a vegetable, the root,
bulb, stem, leaf, or flower-head of the plant is consumed. In some plants, such as
beets, the entire plant can be consumed, which includes the root, stem and leaf.
Though part of the same plant, the different parts have very distinct flavors and
nutrient concentrations. Often vegetables are confused with fruits and legumes.
Fruits, high in vitamins, water, and natural sugars, contain seeds, either on the
inside or outside. Foods such as tomatoes, peppers, and squashes are actually
fruits though they are often mislabeled and referred to as vegetables. Legumes,
such as beans and peas, are edible seeds that grow in pods that split open when
ripe. They are very high in protein and are also often thought of as vegetables.
The Oren Allen garden in Byron, California, about an hour and a half north-east of
San Francisco, has two distinct growing periods – colder weather plants such as
the ones featured in this curriculum, and warmer weather crops such as tomatoes
and peppers. The plants featured in this curriculum can all take a frost with the
exception of the beans, squash, and melons. Since these were the foods being
grown during the period that we worked with the school, these plants are
featured in this curriculum. In addition, many herbs were also grown in the
garden. Herbs are easy to grow and can withstand poor soil. Fresh herbs provide
an abundance of aromatic flavor to recipes they are combined with.
Crop rotations can benefit the entire system by making more nutrients
biologically in the soil from specific plants benefit the crop planted afterward.
available, improving soil fertility. Certain crops (for example, squash, corn, peas
and beans) grow better on soil that is fertilized every year; others (cabbages,
tomatoes, root crops, and potatoes) thrive on soil fertilized the previous year.
Some plants are better at extracting nutrients from the soil and will leave residues
that benefit those crops with needs for more soluble soil nutrients (Coleman 54).

Nutritional Information per standard serving size
Fiber
(g)

Potassium
(Mg)

Vita
min
A
(%
DV)

Vita
min
C
(%D
V)

Calcium
(%DV)

Iron
(%DV
)

Calories

Protein
(g)

Carbohydrat
es (g)

Swiss
Chard

20

2

4

2

380

70

50

6

10

Carrots

35

1

8

2

280

270

10

2

0

Beets

35

1

8

2

270

*

6

*

4

Turnips

35

1

8

2

230

*

45

4

2

Peas

40

3

8

3

200

2

10
0

4

10

Beans

25

1

5

3

200

4

10

4

2

Spinach

20

3

4

3

560

130

45

10

15

Lettuce

20

1

4

2

260

40

30

6

8

Squash

20

1

4

2

269

6

30

2

2

Broccoli

45

5

8

5

540

15

22
0

6

6

Cauliflower

25

2

5

2

270

0

10

2

2

Garlic

10

<1

2

<1

2

*

4

*

*

Cantaloupe

50

1

12

1

280

100

80

2

2

Celery

20

1

5

2

350

2

15

4

2

Optimal
soil pH

Ideal
growing
temperat
ure

Water
requirements

Nutrient
requirements

Swiss Chard

6-7

cool

1 inch/week

compost

Carrots

5.6-6.5

cool

1 inch/week

rock phosphorous

Beets

6-7

cool

1 inch/week

compost & nitrogen

Turnips

6-8

cool

1 inch/week

cottonseed, granite
dust

Peas

6.5

cool

1 inch/week

potash &
phosphorous

Beans

5.8-6.5

warm

1.53
inch/week

sandy humus

Spinach

6-6.7

cool

1 inch/week

phosphate rock
and wood ash

Letuuce

6-7

cool

1 inch/week

rock phosphate

Squash

6-8

warm

1.5 inch/week

compost

Broccoli

5.5-6.5

cool

1 inch/week

calcium & compost

Cauliflower

6-7

cool

1 inch/week

nitrogen & potash

Garlic

5.5-6.5

cool

1 inch/week

compost

Cantaloupe

6-8

warm

1.5 inch/week

compost

Celery

6

cool

1.5 inch/week

compost

Summary
The pilot study that took place at the Oren Allen Rehabilitation Facility
demonstrated that it is possible for residential schools for troubled teens to take a
serious look at dietary issues and their affect on behavior. It is clear that these
issues are rarely considered in the treatment plan of many of these schools, nor
are they given a priority in public schools as well. We were able to initiate a
culinary arts program for the school that was done in tandem with the organic
gardening program initiated by the Contra Costa County Health Department.
The staff at the Byron school is very supportive of quality education for their
students and readily agreed to the food education curriculum. Our timing was
serendipitous because when we approached them, the organic gardening
program had just been developed and they were looking for a supporting
nutrition curriculum. It is essential when developing a relationship with a school
that mutual needs can be met by the collaboration.
The culinary program developed at Byron provides students with a valuable life
skill and teaches them how to creatively utilize garden produce. It is clear from
the pre and post testing that the students retain what they learn when it is
introduced from a sensory-based perspective. The nutrition and gardening
curricular materials provide information to the students that demonstrates to
them the importance of building up the soil to build up the nutrients in the plants
that they will then consume.
Our analysis demonstrates that the gardening program, if developed more fully
and coordinated with the school kitchen and culinary program, could save the
school a substantial amount of money.There are great potential benefits to the
school from a programmatic and financial perspective to develop this
relationship. The school currently purchases all of its produce from outside
vendors, much of it canned. Because the garden could provide an abundance of
the foods currently served, along with many additional items, this potential
savings needs to be explored.

Recommendations
The Byron pilot project, along with the Bay Point pilot in Miami, demonstrate
great potential in terms of providing a relatively simple solution to a complex set
of problems – improving the health and behavior of our youth. The students were
receptive to this type of sensory-based education as demonstrated by the fact
that the students with the highest level of education in the program were the
most receptive to making positive dietary changes. Students retained what they
learned in this manner as demonstrated in the pre and post-tests. We
recommend that the food and culinary program be further developed and tied in
more closely with the overall educational program of the school. At the very least,
students should learn an important life skill – cooking, and they should learn how
to protect their health through diet.
The gardening program demonstrated what could amount to a substantial
savings in food expenditures to the school, if developed more fully. The garden
needs to be expanded and there needs to be an active food preservation
program put into place. The school should take advantage of more of the
nutritious commodity foods available for free from the USDA. The addition of
fresh organic produce to the school menus will have numerous benefits in terms
of student health and school finances. The strategies outlined in these pilots
deserves serious further study and evaluation.
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Appendix
Food is Elementary Pre and Post Test
Name _____________________________________________________________
Date _____________________________
Grade ____________________________
Teacher ___________________________
School ____________________________
Please answer the following questions. If you do not know the answer, leave the
space blank.

1. Name the shape of the food pyramid __________________________________
2. Name the category of food at the base of the pyramid ____________________
3. Before handling food, what should you do? ____________________________
4. Name the two parts of a knife ________________

_____________________

5. What is a property of dietary fat? ____________________________________
6. Why should you not eat too much fat? ________________________________
7. What is more nutritious – whole foods or processed foods?
________________________________________________________________
8. Why do you need to exercise? _______________________________________
9. Name 4 parts of your body that vitamins are necessary for 1. ______________
2. _________________ 3._____________________ 4. ___________________

10. Name 5 different vitamins _________________________________________
11. What vitamin do you get from sunshine? _____________________________

12. Name 3 different whole grains _____________________________________
_________________________________________________________________
13. Which is more nutritious – whole grain brown bread or refined white bread?
____________________________________________________________
14. What foods should you eat the most of – foods from plants or foods from
animals? Please explain why.
____________________________________________________________
____________________________________________________________
15. When reading labels, the first listed item contains the most or least of that
ingredient (please check one)
Most ____________________
Least_____________________

16. What is compost?
________________________________________________________________
_____________________________________________________________

17. What does it mean to grow something organically?
_________________________________________________________________

18. How do plants get nutrients?
__________________________________________________________________
Thank you very much for completing this test.

