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Background
Cayuga Heights Elementary School (CHES) is one of eight public elementary
schools in the Ithaca City School District. The student body is comprised of
students from the surrounding affluent neighborhood of Cayuga Heights
where many Cornell University professors reside, and students from a lower
income neighborhood who are bussed in from across town. Food Studies
Institute was awarded a grant from the Park Foundation in Ithaca, New York
to implement Food is Elementary during the 2014-2015 school year. 

Intervention - Food is Elementary 
The Food is Elementary (FIE) curriculum is sequential and starts with food
safety and nutrition concepts. The lessons are hands-on and engage the
senses. At the beginning of each new lesson students are asked what they
did in the previous lesson and they are able to make connections which are
reinforced. 

Students in grades 1-5 received Food is Elementary lessons twice a week
taught by Dr. Antonia Demas. Due to scheduling constraints, classes were 30
minutes long. Parent volunteers assisted with preparation of materials and
supervision during hands-on activities. A brief description of the 11 lessons
taught is outlined below. 

 



Lesson 1 - Hand Washing 

Students drew outlines of their hands and predicted where they thought the
germs would congregate by coloring in those areas.

The first class was on the importance of clean hands to prevent the spread of
disease. Students were asked what they should do before handling food and
they all seemed to know that they should wash their hands first. There was
discussion about how approximately 75% of infectious diseases are spread
by hands and how surgeons spend fifteen minutes washing their hands
before doing surgery. Different scenarios were discussed for when re-
washing should occur such as coughing or touching something dirty. 

Discussion continued about respect for each other and how clean hands can
prevent the spread of disease especially when handling food that one then
eats. Students drew an outline of their hand in their journal and made a
prediction of where they thought the problem areas might be in terms of
where the germs would be most difficult to wash off. They colored in these
areas inside the outline of their hands. 

Next students had glo-germ lotion squeezed on their hands and were told to
rub their hands together. They were told that this was an experiment to see
where the most difficult areas to wash are on their hands. They then lined up
and washed their hands with soap and water. After they washed their hands
they went into a dark space such as a closet with the lights turned out and a
Black Light was shined on their hands. The glow-in-the-dark glo-germ lotion
showed up on the areas (usually in between the fingers and the finger nails)
on the areas that were not properly washed. If some of the glow-in-the dark
lotion remained on their hands it was iridescent when the black light shone
on it. Students learned that they should concentrate on these areas when



they wash their hands and it is more the rubbing action rather than soap
that removes the germs. Students were told that the lotion did not contain
germs and that most germs are invisible to the eye. 

Students drew a second outline of their hands and colored in where their
problem areas were. There was class discussion about these areas. If there
was time, students washed their hands a second time, concentrating on
their problem areas. After the hands were clean, rose water was sprayed on
them and students learned that in cultures that eat primarily with their
hands, they often dip them in rose or orange water prior to eating to add a
delicate flavor to the food. In cultures that eat with their hands they feel the
food has more intense flavor because they are using their fingers to place it
in their mouths rather than a sharp metal object.

Some comments from the students:
“Wow! My hands are still germy even though I washed them!”
“I never knew I had to wash my fingernails, too!”

Lesson 2 - USDA's MyPlate and Dietary Guidelines
 
 
 
 
 
 
 

This lesson was on the history of the dietary guidelines and nutrition guides
for Americans starting with the Four Food Groups from the 1950’s. Students
were able to see how the recommendations have dramatically changed over
the years and what some of the criticisms have been in terms of cultural bias
and disagreement among experts about nutritional science. They saw how
the guidelines have changed over time to include more ethnic variety in food
choice, adding beverages, and exercise. They were able to use critical
thinking skills in recognizing the differences between the guidelines. 

After the review of the history of the guidelines, the Four Food Groups was
put on the Smart Board side-by-side to My Plate. Students were asked to
discuss the differences. They next were give a graphic of My Plate and asked
to fill in a typical day’s meal onto the graphic. There was discussion about
how difficult it is to create one graphic be clear about dietary
recommendations. The following history of dietary guidelines was presented
on the smart board and each graphic was compared and discussed.



Lesson 3 - Dietary Fat

 
 
 
 

Student notes on experiment about fat sticking

In this lesson students learn about essential fats, why we need them and
how we get them through our diet and compared these fats to non-essential
fats. They learned how all fat is high in calories and stick to varying degrees
depending on whether it is solid at room temperature or liquid. They
conduct an experiment with potatoes, baked potato chips and fried potato
chips where they put each product (slice of raw potato, baked potato chips
and fired potato chips) in between paper towels and pressed on the top
paper towels with their hands. They predict which paper towel will still have
the fat (or water in the case of the potato) sticking to it by the end of the day.
Students in most classes dated the paper towels and hung them on a wall in
the room so they could observe them over time.

Trans fats were also discussed and a container of vegetable shortening was
brought in. Antonia held the opened container of vegetable shortening
upside down over her head and that of a child to demonstrate that Crisco is
solid at room temperatures. Trans fats were explained to the older students
as starting out as a liquid fat (an oil) and then chemically changed to turn
into a solid. While this creates a long shelf life, these fats are detrimental to
our health and are linked to heart disease. The words hydrogenated and
partially hydrogenated were discussed with older students.



The circulatory system was next discussed as being the delivery system for
oxygen and nutrients to all of the organs in the body. This is a vast delivery
system and it has been estimated that if all of the blood vessels in the body
of an adult (arteries, veins, capillaries) were lined up end to end it would
equal 60,000 miles! The vast majority of this length (80%) comes from the
tiny capillaries. Students were told that the blood in their veins is blue and
the blood is their arteries which is oxygenated by the heart is red. They were
told to look at their wrists to see if they could see blue veins.

Student did an experiment with a straw and water that was dyed with red
food coloring to look like blood. One straw that represented a blood vessel
was dipped in the Crisco. An eye dropper was used to squeeze into the top
end of the straw to see if the water would come out fast or slow. It was
explained that if one ate a diet full of the fats that are solid at room
temperature over time these fats would start sticking to the lining of the
blood vessels and the blood would travel at a slower rate and therefore
oxygen and nutrients would not reach the organs in an efficient manner. The
analogy of a hose was made and students were asked what happens when
one steps on a hose? The water can’t get through. Eating a diet full of
saturated fats is similar to stepping on a hose because the build-up of the fat
slows down the amount of blood that can pass through a constricted area.

Discussion ensued about how a person could be large but still have healthy
blood vessels and similarly a person could have an athletic physique and still
have the build-up of fat in the blood vessels if they ate a poor diet. Though
heredity plays a role what one eats greatly affects the health of the
circulatory system. 

Students made drawings of two different blood vessels in their journals, one
with a diet full of fruits and veggies and so the blood vessels did not have a
fatty build-up and the other with the lining padded with fatty deposits.



Lesson 4 - Label Reading
 
 
 
 
 
 

Students learn how to read the ingredient list on labels and understand that the first
item listed is what there is the most of in the food. They learn about non-food items
such as chemicals and dyes that are added to processed foods as artificial flavors,
preservatives or colors. They learn the difference between a processed food and a
whole food and that whole foods are made by nature and have one ingredient. 

 
When reading a label, it is important to understand that it is usually the case that the
fewer ingredients, the better. The general rule that FIE espouses is that if you can’t
pronounce the name of the ingredient, don’t eat it. Students are give a list of the
following items that make up “natural strawberry flavoring:”

 
Aml acetate                                    
Amylbutyrate                                   
Amyl balerate                                  
Anethol                                              
Anisyl formate                                 
Benzyl acetate                                
Benzyl isobutyrate                         
Cognac essential oil
Diacetyl
Dipropylketone
Ethyl acetate
Ethyl amyl ketone
Ethyl butyrate
Ethyl cinnamate
Ethyl heptanoate
Ethyl heptylate
Ethyl lactate
Ethyl methylphenloglyciade
Ethyl intrate
Ethyl propionate
Ethyl valerate
Heliotropin
Aionine
Hydroxy0phenyl02-butanone (10 percent soluntion in alcohol)

Isobtyl anthranilate
Isobutyl butyrate
Lemon essential oil
Maitol
4-methylacetophenone
Methyl anthranilate
Methyl benzoate
Methyl cinnamate
Methyl heptine
carbonate
Methyl naphthyl ketone
Methyl salicylate
Mint essential oil
Neroli essential oil
Nerolin
Neryl isobutyrate
Orris butter 
Phemethyl alcohol
Rose
Rum ether
 Y-undecalactone
Vanillin
Solvent



Students are told that the 46 items on this list make up one item on a
package ingredient’s list. They are asked to guess what that one item might
be. The answer is “natural strawberry flavoring” and it is made in a perfume
factory. The list is examined to see if there are natural items in it. There are a
few: cognac essential oil, lemon essential oil, mint essential oil, rose, and
vanillin. To be able to sue the word “natural” there needs to be at least one
natural item. In “natural strawberry flavoring there are no strawberries. The
reason this is made in a perfume factory is because it is designed to smell
like strawberries and perfumeries are skilled at creating scents. 

Next there is discussion about how to categorize ingredients on a label. The
older students are told to take a piece of paper and make four headings:
whole foods, sugars, chemicals and other.

 
Each heading is explained so that a whole food must come from nature. For
grains it is tricky – if the ingredient is for example “wheat”, the word whole
must be in front of it for it to be a whole grain. So oats must say whole oats,
corn must say whole corn, etc. Otherwise it is a processed whole grain.

Sugars are another tricky item. If sugar is listed it is cane sugar and is
obvious. But dextrose, sucrose, fructose, corn syrup are all sugars as well. One
way the manufacturer can get away with not listing sugar as the first
ingredient (therefore meaning that there is more sugar than any of the other
ingredients) is by putting a variety of different types of sugar into the
product. If these were all combined as one type of sugar it is likely that they
would be the first ingredient and the consumer might be more wary.

Chemicals include colors, flavors, preservatives and generally names of items
one can’t pronounce. Chemicals also include vitamins and minerals which
are sprayed onto the product and therefore can be measured.

The other category is for things like “wheat flour” which is processed flour
and not a whole grain, salt, which is a mineral we need but is used
excessively in processed foods mainly as a preservative, and items that don’t
seem to fit into the other categories. 

whole foods sugars chemicals other 



Students are asked to work in pairs and go through the entire list of ingredients
making tallies of where they think the items should go. They then add up each
category and the grand total of ingredients. If for example, there is natural
strawberry (or other) flavoring, there are at least 40 extra chemicals. The total
number of items is added up and the number of items that are whole foods is
revealed. Often this number is zero, depending on the product.

Students learn to interpret the ingredient list of labels

Cost is addressed by comparing an item such as a sugary breakfast cereal that is
mainly chemicals and sugar with an item such as oatmeal which unless it is
flavored, has one ingredient – whole grain oats. The cost of the sugary Froot Loops
cereal is $4.60/12 oz. or 38 cents per ounce. The cost of the oatmeal is $1.65/18 oz.
or 9 cents per ounce. Students learn that healthy food can cost less money than
unhealthy foods – the Froot Loops costs four times as much as the oatmeal!

The package is looked at carefully trying to determine who the primary
audience is for the product. If there are bright colors, cartoon characters, or
free gifts, it is likely that the target consumer is children. Nutrition claims are
also examined on the packaging. If vitamins are added, they are in a
chemical form and our bodies do not process them the same way as natural
vitamins.

Ask students to look at the cover of the package and try to get into the mind
of the manufacturer by making a commercial about why you should buy this
product. Usually there are claims about all of the vitamins and minerals
(which are usually the chemical version), and pictures of appealing fresh
fruits or whole grains which may not be present in the product.



The food service director at CHES Barbara and her assistant attended a label
reading class. Barbara told Antonia that she noticed after the label reading
lessons that students were not taking as much Trix or Lucky Charm cereals,
were reading the labels and were making healthier choices in the breakfast
program. 

Some comments from the students:
“I don’t want to eat so many chemicals!”

Lesson 5 - Vitamins & “No yuck” rule

Vitamins are introduced and students are asked why they think they need
them and how they think they get them. In the previous lesson on reading
labels they learned that the best way to get vitamins is from whole foods.
Students are told that they will sample a number of different whole foods,
learn about how they grow and what vitamins they contain. They will also
learn that whole foods that are different colors are rich sources of different
vitamins. For example, yellow, orange, red, green, purple and blue foods are
good sources of vitamins A and C. The class names whole foods that are
those colors and records this information in their journals. Next the parts of
the body that one needs vitamins A & C for are discussed along with their
function. Students learn that vitamin A is necessary for healthy eyes, hair, 



skin and teeth. They learn that vitamin C is necessary for a healthy immune
system. The function of the immune system is discussed in terms of protecting
the body by preventing diseases from entering. Though the colors for both
vitamins A and C are the same, vitamin C is easily destroyed by heat so students
learn that it is important to eat raw foods such as fruit and salads daily to get
vitamin C. This information is entered into the journals.

Manners are discussion and in this context the “no yuck” rule is explained.
Students are told no one will be required to taste any of the foods. However,
as long as they are not allergic to certain foods, it is hoped that they will
taste a variety of the healthy food samples that are brought into the class.
Since the volunteers have taken time to wash and prepare the foods for
sampling, it is important not to disrespect the food by saying negative things
such as “it’s yucky” or I don’t like it. The class comes up with alternative
statements that can be made that will not hurt anyone’s feelings ranging
from “no thank you” to “I love the colors” or “the food looks beautiful on the
plate.” 

Students smell foods with their eyes closed before tasting

Students learn that chefs smell their foods before tasting and that the sense of
smell is intimately connected to the sense of taste. The flavor of the food 



will be enhanced if the food is first smelled. To add to this experience, if one
closes their eyes they can concentrate more on the taste and not be
influenced by their peers. Instructions are given that when everyone is
served a plate of the foods they will sample, they should close their eyes,
pick up each new food, smell it with their eyes closed and that Antonia will
slowly count to three. When she says three they should slowly chew the
food.

Students begin sampling foods that are good sources of vitamins A & C. 
The following foods are sampled:
Corn, kumquats, grape tomatoes, dandelion greens, purple grapes. 
Additional foods sampled by some but not all classes are purple cabbage, 2
kinds of kale, brussel sprouts, greens (purple & green - lettuces), kiwi, red,
yellow, and orange peppers.

Some comments from the students after tasting the food:
"Kiwi is the best food in the world!"
"I liked the dandelion greens a lot!"
"The peppers are so good, so good, so good!"

Lesson 6 - Vitamins, Part 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Students learn about Vitamins B, D, & E. They learn that the colors of B & E
foods are brown and green and that the best source of Vitamin D is the sun.
Brainstorming about brown and green whole foods ensues and this
information is written in student journals. Vitamin B is needed for the
nervous system and the bones. Discussion about the nervous system ensues
and how it sends messages to our brains to keep us safe and emotionally
healthy. The function of our skeletal system is also discussed.

Vitamin D is also necessary for the skeletal system as well but the best
source is the sun on the skin. It is estimated that 15 minutes of sunlight a day
on the skin is necessary to supply vitamin D to the body. Students are asked
what they typically are doing when they are outdoors in the sunlight and
they say “playing” so the benefits of exercise outdoors is lauded even when it
is cold outdoors.

Vitamin E is good for the immune system like vitamin C and the colors are
brown and green like vitamin B. Students start to see the connections in
terms of body systems and colors and appreciate that a variety of whole
foods provides an abundance of vitamins for their bodies.

Foods sampled include:
Brussel sprouts, mustard greens, green & purple lettuce, pinto beans,
seaweed, raisins, sunflower seeds, & kale. Older students tried wasabi peas.

Some comments from the students after tasting the food:
"I tried seaweed for the first time and I like it!"
"I used to not like raisins, but now I like them!"
"I've never tried any of these foods before and I like all of them!"
"Mustard greens smell like summer!"
"I like the spicy taste of the mustard greens!"
"I didn't like Brussels sprouts before and now I like them!"

 



Lesson 7 - Women’s History Month, Ellen Richards & Food as Art
 
 
 
 
 
 
 
 
 

Students celebrated Women’s History Month in March by learning about the
many accomplishments of Ellen Richards, founder of the Home Economics
Movement. Ms. Richards applied scientific principles to air, water, and food
quality and was the first female graduate and professor at MIT. She also did
work with children and education and believed that once one understood
basic concepts about foods they should feel free to experiment in the
kitchen and create their own recipes. 

We reviewed food as art paintings and students created their own artistic
masterpieces using all of the colors of whole foods that are contained in
vitamins (yellow, orange, red, green, purple, blue, and brown). There was a
slide show featuring the whimsical paintings of  Italian Renaissance painter 
 Guiseppe Arcimboldo (1527 - 1593), who used plants from nature to make his
still life paintings. Contemporary example of using food to create art were
also shown.

                       Summer (2) 1573                                             Spring



Students were given a paper plate to serve as a canvas. A wide variety of foods
were available as “paints” for students to create masterpieces. The colors of the
foods represented the vitamins (expect D) that the students had studied. After
students were done creating, students walked around the classroom for an art
show and then got to eat what they created, knowing that they were getting a
hefty dose of vitamins.

Foods used to create the art include:
Kidney beans, pineapple, mandarin oranges, sunflower seeds, olives, kale, Brussels
sprouts, carrots, dried cranberries, tomatoes, asparagus, cucumbers, broccoli,
avocado, purple cabbage, raisins, peppers, wasabi peas, kiwi, seaweed, red &
purple lettuce.



Lesson 8 - Whole Grains 

                     Diagram of whole grain courtesy of Bob's Red Mill                

Students learn that a whole grain is an edible seed from a member of the
grass family. Samples of various whole grains are passed around the
classroom so they can see what the actual seed (which is usually ground into
flour) looks like. The parts of the whole grain are identified and a graphic of
a whole grain is given to students to put in their journals. The bran and
germ, which are the brown part, contain the most nutrients. Students are
asked what vitamins they get from brown foods (B & E) and most classes get
this right. Refining of whole grains is discussed and how this process
removes most of the natural vitamins and fiber.

Students next get to sample a variety of whole grain products. Water is
served so they can cleanse their palates in between each tasting.

Whole grains sampled:
Oat cereal, corn cakes, rye crackers, bulgur wheat, millet, & brown rice bread

Some comments from the students after tasting the food:
"I'm going to ask my Mom to buy millet!"
"I love the crunchy corn cakes!"
"The oat cereal is so yummy!"



Lesson 9 - Vegetables 

Students learned that vegetables are parts of a plant that are safe and
nutritious to eat. The parts include: roots, bulbs, stems, leaves, and flower
heads. Each part is discussed with examples of edible roots, bulbs, stems,
leaves and flower heads for students to see and sample. 

                Veggies to sample                      “I love beets” written in beet juice



Foods sampled or shown: Beet root, stem & leaf, Kohlrabi root, stem & leaf,
parsnips, onions, garlic, fennel, celery, broccoli, cauliflower, artichoke, radish,
collard greens, turnips, asparagus, jicama

Some comments from the students after tasting the food:
“I love how spicy the garlic tastes!”
“The garlic is weird, but good.”
“I didn’t think I would like the garlic, but I do!”
“The collard greens are so good!”
“All the kids should spread the word that vegetables are yummy and good for you!  
We could make the world a healthier place!”
“Adults (even our parents) believe kids do not like vegetables, but we do like
them!”

Lesson 10 - Fruits

Students learn all fruits have seeds and taste a variety of fruits

Students learn that all fruits contain seeds. Some seeds are edible, others are
not – some are in the exterior and others are on the interior of the fruit. Some
fruits are commonly referred to as vegetables such as tomatoes, peppers and
squash. Students learn that scientists classify things and learn a way to
classify fruits: Fruits are the edible surrounding of a fertilized flower that
contains seeds.

Students sample different types of fruits including the following:
Yellow squash, blueberries, okra, cranberries, pomegranate, cucumber,
peppers, limes, watermelon, apples
A dragon fruit and horned melon is shown to students to show them how exotic
fruits can be.



Some comments from the students after tasting the food:
“Sometimes fruit can be so sweet, you can not eat a lot of it.”
“Limes are so bitter… but so yummy!”
 “Nature is the refrigerator of the world!" 
“This is the best food ever!"
"I like that there are so many colors!”
After learning that the three parts of a lime (skin, white, pulp) all taste
different: 
“I am all in!” Ready to taste all 3 parts!”

 
 
 

Lesson 11 - Legumes & Bean Dips

Making 3 different bean dips to sample

Students learn about legumes, otherwise known as beans and the definition
that they are edible seeds that grow in a pod that splits open when ripe.
Students learned that beans or legumes are an excellent source of protein,
fiber, vitamins and minerals. Compared to other high protein foods, beans
have very little fat, no cholesterol and are inexpensive to buy - plus typically
do not require refrigeration. Students make three different bean dips, which
include hummus, black bean dip, and white bean or cannellini bean dip. 
 They work in three groups to make the different bean dips which involve
pressing garlic, squeezing and zesting limes and lemons, mashing beans,
and combining all the ingredients. They learn the names of the tools they
use and how to properly use them. The dips are sampled with a variety of
crudities, whole grain pita beard and whole grain corn chips.

This is the last class for FIE at CHES for the semester. Antonia makes
arrangements with the principal to get the PTA and FIE volunteers to shop



for the ingredients for the black bean dip (the school favorite) and give a recipe
and the ingredients to each student to take home and make as a surprise for their
moms or grandmothers for Mother’s Day. Antonia brings in flowers for the tables
and tells students that it would be nice if they also picked a bouquet of flowers
from the lawn such as dandelions or violets to give to their moms when they
make the dip for her.

Mother's Day Project - Bean Dips

Some comments from the students:
"It is so yummy! I cannot stop eating!"
"It makes me feel happy to make something together."
"It makes me feel so food to make something for someone"
“I love cooking!”

The CHES PTA offered to purchase ingredients so that each student was able
to bring them home to make black bean dip for Mother’s Day! Photos
include bulk load of ingredients after the parent volunteers shopped, recipe
for bean dip, and a picture of a wonderful Mother’s Day breakfast - prepared
by a CHES student - that includes the black bean dip.

Mother’s Day black bean dip (front right corner) with avocado, peppers and cilantro
made by 1st grade student for a brunch with eggs, tortillas, fruit, crudities and juice.



Teacher and Parent Comments
Names are used if permission was granted

 
 

3rd grade teacher Mr. Hill admiring student food art show

"Dr. Antonia's Food is Elementary program was a fantastic educational
addition to our classroom, as well as an important and interesting
supplement to our curriculum. The kids in my classroom really looked
forward to Dr. Antonia's lessons every week, and they thoroughly enjoyed
being exposed to foods that they hadn't seen or tried before. Education
should always be about discovery, and Dr. Antonia's program fitted this
philosophy perfectly. Additionally the lessons about nutrition, vitamins, and
whole foods delved deeper into the chemistry of the foods that were being
consumed. We would be very sad if the Food is Elementary program did not
return to our school." 

Spencer Hill
3rd grade teacher, Cayuga Heights Elementary School

Dear Mr Pollack,
This note is to express our appreciation for the Food Is Elementary Program
at CHES. It has been amazing to see how our kids are enjoying and learning
about new and healthy foods. We think programs like this can make the
difference in the way our kids (and grown ups) eat. I can clearly see it when
my daughter comes home talking about vitamins, new vegetables and fruits
she never tried before and actually requesting new foods.

It has been a pleasure to volunteer for the program and I really hope we can
have it next year!

Sincerely, 
Peralta family (volunteers)



Ms. Snow's 3rd grade class making food art

Hi Dr. Antonia,
My class had so much fun creating artistic masterpieces with their food
today! After you left and the students were allowed to eat their art, there was
a serious trading session of certain foods students chose for their art but did
not want to eat while others did. Some food was bagged up to be shared
with parents and bunnies at home. Very little went into the compost bin. At
the end of the day when we met for a closing discussion we joked as we
pretended to share with our families what we did in school today. It went
something like this- How was school today? Fine... What did you do?....I
played with my food. 
Thought you would enjoy :)
-Kim Snow
Third grade teacher

Hi Brad, 
Just wanted to send you a point of positive feedback! 
X has been raving about the nutritionist that has been visiting her class,
every day she tells us something new she learned. So, THANK YOU, for this
program.
- Email from a parent, March 15, 2015

I am extremely pleased with this program and the information my daughter
is coming home with and discussing at the dinner table or grocery store. We
ate a kumquat this morning after her experience with Dr. Antonia and I have
to say I’ve never eaten one! We’re enjoying her directives and understanding
of “natural” food. She says in simple terms but very powerful, “If you can’t
pronounce it you shouldn’t eat it!” I hope this program expands so all
communities can learn about the importance of our food. Thank you!
- Email from a parent, March 20, 2015
 



Results
Food is Elementary has been successful in getting students to want to eat
healthy foods once they learn about them in the classroom. It is important
that there be simple methods to document the effect the program has on
student eating behavior both qualitatively and quantitatively. Social science
research methods are appropriate that can be put in place with the least
amount of disruption to the daily schedule. For the CHES program students
kept food journals which include their writing and art work. They were given
a survey to name their three favorite foods prior to FIE and at the end of the
school year. Teacher and volunteer observations were also noted. If there
were more time and funding available, interviews and additional pre and
post testing could be done. Since this was the pilot year of FIE at CHES, the
simple survey mixed with student journals yielded important information
with the least amount of interference to the school routine.

Data Design
A goal of the FIE curriculum is to give students positive exposure to health
promoting foods by engaging their senses with food in ways that are fun.
Students see, smell, touch, and taste the foods and they experience the
texture by hearing the sound when they chew it. The average person in the
United States eats the same ten foods over and over – what I like to refer to
as the “default” method of eating. When one considers the incredible variety
of foods within individual categories it is awe-inspiring to think of exploring
the variety of healthy foods that are available for culinary and dietary
purposes. For example, legumes, also known as beans, with 18,000 different 



species are a nutritional superstar. Legumes fix nitrogen in the soil so they
have the added bonus of being beneficial to the environment as well as to
our health. They are an excellent source of protein, fiber, vitamins and
minerals, are low in cost, low in fat, are easy to grow, and don’t require
electricity for storage. In addition, they come in a huge range of colors and
shapes and are part of many different ethnic cuisines.

When one views food through the eyes of an artist, seeing the beautiful
colors, shapes, and textures, food becomes fascinating and encourages self-
directed curiosity and exploration. When the FIE project has enough time to
do some of the supplemental curricular projects, students become familiar,
for example, with legume variety by making beautiful mosaics out of beans
as they learn their names, shapes and colors. The also learn about the many
health benefits of beans being high in plant protein, vitamins, minerals, and
fiber, low in cost, and that they do not require refrigeration for storage. 

Bean mosaics - art project made with dried legumes

In order to document the effect FIE is having on student eating behavior, it is
important to design simple tools that do not take much time but can indicate
change that can be tied directly to the curriculum. While it is almost impossible to
do a traditional scientific study within an elementary school due to ethical
considerations and time constraints, it is possible to do non-invasive
questionnaires, interviews and surveys that will indicate directional change and
not be a burden to implement. 

Anyone who has worked within a school system understands what a dynamic
environment it is and how even with the best laid plans it is almost impossible to
carry them out precisely. For example, one can’t control who brings or buys lunch
on a given day, who becomes ill, or when there are unexpected behavior 



problems that impact the class and interfere with the schedule. Added to
the issues within the school environment – there is no control over what
happens when students are at home. Eating behavior research is notoriously
difficult to do when relying on self-reports unless the subject is virtually in a
24/7 controlled environment and the foods are weighed pre and post. But
that is not the goal of FIE. The goal is to promote education about healthy
foods by putting them in the classroom as part of the disciplines, providing
sensory-based fun activities around foods, and using the peer influence in a
positive manner. This program is about access to information that can and
will prevent diet-related diseases and promote healthy behaviors.

For the CHES FIE project, the schedule was very tight with eight classes
taught two days a week – usually back to back. Class time was only ½
hour/class so there was no extra time to spare. Added to the tight schedule is
the fact that the school is on two floors with a separate wing for the older
students so movement of materials had to be done quickly and efficiently.
When the food-tasting units began after the nutrition and safety lessons,
teachers were asked to have students wash their hands prior to FIE class.
This was not always possible to do in advance because the teachers have a
very tight schedule as well. 

It was critical that competent volunteers help to prep the food and assist in
the classroom in order that the instructor is able to tell the students about
the day’s theme, have students engage in hands-on activities, and let them
sample new foods without rushing them. This year at CHES it was
impossible, given the time constraints and safety issues involved with
cooking, to actually cook with heating units because FIE brought materials
to each classroom rather than students going to a space that was already set
up with materials. However, we did manage to make three different bean
dips for the last class. For their favorite (black bean), students were later
given the ingredients purchased by the PTA to bring home and make the
bean dip for their mothers on Mother’s Day.

The Intervention – Foods Introduced
Foods tasted in the Food is Elementary program – Total 68 
When tasting the food items began, volunteers prepared plates of the
samples in an attractive manner. Students were taught to close their eyes
and smell the food first. They were then instructed to keep their eyes closed
(so they would not be influenced by their peers) concentrate on the taste on 



their tongue (they had a diagram of their tongue and had learned about their
taste buds, and then to slowly chew the food. If they like the food, they
spontaneously would say mmm…! This happened a lot. At the end of the tasting
students were asked to stand up if they tasted a new food for the first time and
liked it. They then shared this information with their class and there were always
foods that the students had not tasted and liked. We added water sipping in
between tasting so that students could cleanse their palates and be hydrated.
Since there were a total of 68 foods sampled (and actually more if one counts
things like the beet root, stem and leaf as three items rather than one) vocabulary
greatly increased. 

 
68 Foods Were Introduced During the Food is Elementary program 

 
 olives

onions 
parsnips
pineapple
pinto bean
pomegranate
purple cabbage
purple grapes
radish
raisins
raspberries
red, orange, yellow peppers
rye crackers
seaweed
sunflower seeds
tabasco sauce
tahini
tomatoes
turnips
wasabi peas
watermelon
yellow and zucchini squash

cucumber
dandelion greens
dark chocolate
dinosaur kale
dried cranberries
fennel
garlic
grape tomatoes
green & purple lettuce
jicama
kale (curly leaf)
kidney beans
kiwi
kohlrabi root, stem & leaf
kumquats
lemons
limes
mandarine oranges
mango
millet
mustard greens
oat cereal
okra

apple
artichoke
asparagus
avocado
beet root, stem & leaf
black beans
blackberries
blueberries
broccoli
brown rice
brussels sprouts
bulgur wheat
cannellini beans
carrots
cauliflower
celery
cherries (dried)
chick peas
coconut
collard greens 
corn
corn cakes



Pre and Post Survey
The primary research question at CHES is:
Will behavior change around food choice change because of the FIE
curriculum? 

Students were given a survey asking them to name their three favorite foods
before the food tasting began and again when the food literacy program had
ended. The same survey was used pre and post. Kindergarten students did
not participate due to their reading/writing abilities which would have made
it necessary for an adult to ask the questions and record the response.The
purpose of this survey was to get a response from individual students before
they had the food/nutrition lessons and then to see if, after FIE had ended,
they chose healthier foods with special emphasis on whether any of the FIE
foods were listed. Students were also asked if they thought their favorite
foods would remain the same at the end of the school year. The purpose of
this question was to determine whether they became more receptive to new
foods.

The matched data sets of pre and post tests were the only ones included in
the analysis. Though there are a total of 365 students at the school, none of
the three kindergarten classes took either the pre or post test, one
intervention classroom did not take either the pre or post test (grade 5), and
two intervention classes (grade 1) took the pre survey shortly after the first
tasting class. That class included dandelions, corn, grapes, grape tomatoes,
and kumquats, which were recorded as favorite foods for some students
both pre and post. One intervention classroom (grade 3) took the post test
on two separate occasions; first more than one month after the project had
ended and next approximately two months later. This yielded very
interesting results (see Snow below) which show that the children
significantly increased their choice of FIE foods at the later date. 

The reasons why the pretests were not all administered at the same time
have to do with snow delays that interfered with schedules, volunteers not
handing out all of the pretests at the same time and delays or omission in
getting the students to take them. This turned out to have a silver lining
because an outcome in response was that the additional time seemed to
make the FIE foods more enjoyable.



The competed pre and post data sets are as follows:
Total Number of Intervention students who took the pre and post test prior to the
introduction of FIE foods = 164

Total Number of Control Students who took pre and post test = 28

Food Studies Institute (FSI) has worked closely with a mathematician to design
and analyze the data in the most appropriate manner to indicate directional
change and statistical significance when possible. The total number of complete
data sets per classroom was matched with individual kid responses within that
classroom. No child’s name was used in this report but it was necessary for them
to write their name on the pre and post test so change per child could be noted.
There were two control groups that took the pre and post test and they were
compared to the intervention group via average change between the same
groups. 

Data
In the pre- and post-tests, each child was asked to list their three favorite foods.
Positive responses (total per child of 3 possible) were recorded for whole foods
and unprocessed items such as salads. So the range went from a possible 0 to a
+3.

Range of possible scores on the pre- and post-tests

Then the difference between the pre- and post-test scores was calculated for each
student, using the equation 

Difference score = Post-test Score – Pre-test Score.
 

Range of possible pre-test/post-test differences (“difference scores”)
 

0 +1 +2 +3

-3 -2 -1 0 +1 +2 +3



For example, if a student put on the pretest that their 3 favorite foods were hot
dogs, candy, and pizza, they would get a score of 0 on the pretest. If the same child
put on their post-test that their 3 favorite foods were kumquats, candy, and
dandelions they would get a +2 score. Their difference score would be 2 – 0 = +2. If
there was no net change the difference score would be zero and would be
recorded. And if they went from more healthy foods on the pretest to more
unhealthy foods they would get a negative difference score. 

Table 1 on the next page summarizes the difference scores data. For example, in
Harrington’s 1st grade class of 19 students, 8 students increased their scores by 1, 3
students decreased their scores by 1, 2 students decreased their scores by 2, and the
scores of 6 students were unchanged.

Teacher Grade
#

Sets
+1 +2 +3 -1 -2 0 Net

Eva 2 16 1    1  -1

Mccloud 2 12 2    2  +1

Harrington 1 19 8   3 2 6 +1

Pattington 1 13 7 2    2 +11

McKee 1 14 5   2  7 +3

Collins 2 16 7 4 1  1 3 +16

Spencer 3 11 4 1    6 +6

Graber 3 14 6 3  1  4 +11

Merola 4 14 7  2   5 +13

Hammes 4 17 7 4    6 +15

Megivern 4 18 8   5  5 +3

Delucia 5 13 6   3  4 +3

Legg 5 15 4 2  1  8 +7



Harrington
+ .8

Collins
+1.0

Spencer 
+.55

Merola 
+ .93

Delucia
+ .23

Pattington 
+ .85

Eva
- .08

Graber 
+ .71

Hammes 
+ .88

Legg 
+ .47

McKee 
+ .21

McCloud
+ .08

 
Megivern

+ .17
 

We then calculated the average change for each of these classrooms. For
example, the average difference score for Harrington’s class was computed
by adding up the 19 difference scores from Harrington’s class and dividing by
19:

 
(1+1+1+1+1+1+1+1+(-1)+(-1)+(-1)+(-2)+(-2)  = 1  ≈ .08

                                                                               19                        19

which was the smallest average change for the intervention group. The
largest average change in the intervention group was Collins, with an
average difference score of +1.  The average difference scores are summarized
below in Table 2.

          Table 2. Average difference scores. Control classrooms are in red text.

While it is not possible to know if a recipe was prepared in a healthy way, the
listed items pre and post were treated the same way. For example, if
students listed pizza, while it is possible to have a healthy pizza most pizza is
full of fat and made with white flour so pizza was given a negative rating.
While this is not a perfect system the fact that consistency was used in terms
of the student responses both pre and post scoring makes this tool useful,
despite its limitations for this purpose of demonstrating directional change.
The two control groups canceled each other out with a -1 and +1 average
score for a total of zero. The Intervention group increased their number of
healthy favorite foods after the classroom exposure by a total of 89 positive
responses.



Results – Statistical Significance

An independent samples t-test was conducted to determine if the intervention group’s
difference scores (mean = 0.55, s.d. = 0.93) were significantly different from the control
group’s difference scores (mean = 0.0, s.d. =0.54). The results indicate that there was
indeed a significant difference; t (188) = -3.045, p <0.01. This means that the probability of
the difference between the intervention and control groups scores occurring in a
random sample of students even if the program was not responsible for the difference is
<1% and that the results were statistically significant.

The next set of tests was aimed at answering the question ‘was the difference between
pre- and post-test scores statistically significant?’ One-sample t-tests were performed to
determine whether the difference scores were significantly different from 0. The control
group’s difference scores had an average of 0, and the t-test analysis indicated that
there is not sufficient evidence to reject this result (t(27) = 0, p = 1), meaning that scores
did not change significantly in the control group. The intervention group (mean = 0.55,
s.d. 0.93), on the other hand, was found to have difference scores significantly different
from 0 (t(161) = 7.55, p<.01), which gives evidence that the FIE program had the effect of
increasing the student’s scores in this group.

In order to try to determine if the students were more open to changing their
favorite foods, the following question was asked, pre and post:

Will your Favorite Foods be the same at End of School? 
 
 

Response Intervention Group 
 
 
 
 
 
 
 
 

Response Control Group
 
 
 
 
 
 
 
 

Yes to Yes No to No Yes to No No to Yes Yes to Maybe

122 8 3 8 16

Yes to Yes No to No Yes to No No to Yes Yes to Maybe

10 1  1  



While this response did not change that much and many of the students did
not respond to the question, when the change of their favorite foods is
noted, it is clear that they were changing their food preferences and
becoming much more open-minded about trying a wide variety of new
foods.

Intervention Student Favorite Foods listed in the Pre and Post Survey
In addition to directional change noted in the data set above that shows
average change per intervention and control classroom, foods specific to FIE
that were named were noted. The first set of data below contains the FIE
foods listed prior to student tasting them in the classroom and after the
classroom exposure. This chart records if students listed any of the 68 FIE
foods specifically in their favorite food survey, pre and post classroom
exposure. While some of the foods are common and one would expect
students to like them, others such as dandelion greens and kumquats are
more unusual for students to list as favorites. Each child could have listed
the same FIE food in both the pre and post test. 



Food Pre Test Post Test Difference

Apple 14 14 0

Artichoke 1 4 +3

Banana 2 7 +5

Beans 0 3 +3

Black Bean Dip 0 2 +2

Blackberries 1 2 +1

Blueberries 2 8 +6

Broccoli 3 9 +6

Brown Rice 0 1 +1

Brussels sprouts 1 3 +2

Carrots 6 5 -1

Cauliflower 1 2 +1

Celery 1 2 +1

Cherries 0 5 +5

Coconut 0 1 +1

Cranberries 0 2 +2

Dark chocolate 0 5 +5

 Favorite Foods of Intervention Students 



Food Pre Test Post Test Difference

Fruit 1 10 +9

Green beans 1 1 0

Hot sauce 0 1 +1

Kiwi 0 2 +2

Lemons 0 1 +1

Lettuce 0 1 +1

Mango 4 9 +5

Orange 7 8 +1

Pomegranate 1 7 +6

Raspberries 3 5 +2

Salad 7 5 +2

Smoothie 0 1 +1

Spinach 2 1 -1

Strawberries 9 17 +8

Sunflower Seeds 0 5 +5

Veggies 1 3 +2

Watermelon 3 12 +9

TOTAL 71 164 +93

 Favorite Foods of Intervention Students 



Corn 3 6
+9 (prior

classroom
exposure)

Dandelion 4 0
+4 (prior

classroom
exposure)

Grapes 0 7 +7

Grape tomatoes 21  
+21 (prior

classroom
exposure )

Kumquats 1 2
+3 (prior

classroom
exposure)

Seaweed 2 14
+16 (prior

classroom
exposure)

TOTAL   + 60

Note: Red text items were introduced prior to first survey in two first grade classrooms so
students were already exposed in the classroom when they took the pretest. It is interesting
to note if the number went up or down when the post test was taken.

Total increase in Food is Elementary foods = +93 FIE foods as favorites after
FIE classroom introduction after pre test and prior to post test.

60 FIE foods as favorites after first FIE exposure prior to both pre and post
test. 



Survey completed after program ended
One class Ms. Snow, a 3rd grade intervention class, completed two different
surveys both done after the project had ended - first on May 7 and second on
June 22. Below is one of the responses written in June almost two months
after the program had ended:

3 favorite foods all from FIE: Kumquat, garlic, mustard greens
 

For Ms. Snow’s two surveys, both done after FIE had ended in April, the  FIE
foods are identified as favorites are listed on the next page.

Total = 46
There are a total of 18 students in Snows class and the first post test included
14 and the second included 16 responses. There are a total of 3 favorite food
responses per student survey. If the 14 students who responded on May 7
only listed FIE foods the total number of FIE favorite foods would be 42. If the
16 students who responded on June 22 only listed FIE foods the total would
be 48. 

When Ms. Snow’s class, who only did post-testing is added to the data, there
are an additional 46 responses listing FIE foods as favorites for a grand total
of 199.

 



FIE Favorite
Food

May 7, 2015
June 22,

2015

Lime 1  

Mango 4 3

Mustard
greens

 1

Pineapple 1  

Raspberries 2 4

Salad  1

Seaweed  2

Strawberries 1 1

Sunflower
seeds

1 2

Watermelon 3  

Zucchini  1

Total FIE
favorite

foods
17 29

FIE
Favorite

Food

May 7,
2015

June 22,
2015

Total
number of

student
responses

14 16

Avocado  1

Blackberri
es

 1

Brussels
sprouts

1  

Cherry 1  

Corn  1

Garlic  1

Grapes 1 7

Kiwi 1  

Kumquat  3

Favorite Foods Survey 
Ms. Snow, a 3rd grade intervention class



Summary
The data gleaned from the FIE pilot project at CHES yielded very useful
information. It is clear, based on student pre and post surveys and specifically,
student naming FIE foods as favorite foods after exposure that taste
preferences and acceptance of new healthy foods was occurring. 

There is a wide body of evidence that what we eat greatly affects our health.
One of the most difficult issues health professionals face is getting people to
change their eating behaviors. There is a misconception that children will not
eat vegetables or other healthy foods. FSI views this as an educational problem
and has consistent results over the course of 40+ years. Positive food literacy
education has the potential of changing children’s health destinies by
preventing the development of diet-related diseases from occurring. They
deserve to have access to this information in our public schools so they will be
able to make informed lifestyle choices that will improve their quality of life
and that of our nation.

Kids will eat their vegetables if they are educated in a non-judgmental,
experiential, enjoyable and respectful way in the classroom with their peers.


