
FEED THE WORLD?
WHAT DOES IT TAKE TO

Modern Food Production Techniques...

Earth-Friendly 
Farming

Farmers who use modern techniques need to 

plow less often, which saves energy, cuts  

pollution, reduces soil erosion, and protects 

water quality. 

Cutting Waste
In developing countries, up to half of 

the food produced is never eaten due to 

improper handling, processing, packaging, 

and distribution.

FEED THE WORLD?WHAT DOES IT TAKE TO

...increase the amount of food harvested 

per acre. That means it can take less land 

to feed a growing population.
...reduced the amount of pesticide  

applications from 1996 to 2011 by over 

one billion pounds.
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Counting Our Crops
Today, one U.S. farmer = food to feed 155 people.

By 2050, that farmer will need to feed 232 people!* 
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By 2050, Earth’s population will reach  

9 billion! Food production will need to increase by  

70% to feed all those people. Through modern food  

production, we can protect our valuable natural  

resources, produce more food, and reduce food  

waste in an effort to produce enough food for  

everyone in 2050 and beyond.

Today
2050

Best of the Best
Through a technique called “food biotechnology,” farmers 

have increased their crop yields and reduced food waste, which 

helps increase the amount of food available to people around 

the world. Soon, foods produced using biotechnology will 

have vitamins and nutrients added, which will help people in 

developing countries  

get the nutrients  

they need to  

be healthy.

The next generation has a big challenge: 
producing enough food to feed a growing 
world population. By 2050, Earth’s 
population will reach 9 billion people. And 
that means food production will need to 
increase by 70% to feed all those people!

Tomorrow’s scientists, farmers, and decision 
makers are sitting in your classroom 
right now. Get them thinking about this 
important issue with our free poster and 
dozens of free science, math, and language 
arts activities, courtesy of the Alliance  
to Feed the Future. Visit  
www.AlliancetoFeedtheFuture.org  
to download free materials!
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Grades K–2Grades K–2

Farm to Fork: Where Food Comes From

A Food Journey

Sequencing the food production process (W.K.2; W.1.2; W.2.2)

 Write on the board the labels “Farm,” “Production 

Plant,” “Store,” and “Fork.” Then have each child choose 

a favorite food from the list provided below and write or 

draw it on a sticky note. Ask students to think about how 

that food may have started on a farm and ended up on 

their plates. Then, invite one child to attach his sticky note 

under the “Farm” label. Discuss how the food, or part of the 

food, began on a farm. Then pretend to drive it to the next 

label, “Production Plant,” and encourage discussion about 

what could have occurred at the facility. Continue to “drive” 

the food to the next two labels to complete the sequence. 

Repeat the activity with several different food items to help 

youngsters understand where their food comes from. To 

wrap up, have students write to explain the sequence from 

farm to fork for their favorite foods. 

Extend the learning: Make sure students understand that 

food doesn’t magically grow itself—real farmers grow our 

food! Share the fact that two percent of the US population 

works as farmers, feeding our whole nation and beyond. 

Give students construction paper and have them fold it 

to make cards. Invite students to draw farmers and farm 

equipment on the front, and inside to write a simple thank-

you to those who grow our food. Display the projects on a 

bulletin board titled “Farmers, We Salute You!”

Fun Fact:

Did you know a hen can 

lay an egg every 25 

hours?

Peanut butter and jelly sandwich

Canned chicken noodle soup

Grilled cheese

Spaghetti with tomato sauce

Frozen pancakes

Frozen strawberries 

Pepperoni pizza

Nachos with cheese, beans, and tomatoes 

 
Cherry yogurt

Frozen apple pie

Orange juice

Grades 3–5

Serving sizes and portions
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Look at the Label
Understanding nutrition facts (W.4.7)

 Consumers today can choose from a wide variety of 
affordable, tasty, convenient, and healthful foods provided by 
farmers and food producers. With that variety also comes the 
need to read labels and make informed decisions about what 
to eat and when. In advance, collect a class supply of empty 
food packages that include a nutrition label. Display one label 
so that all students can view it. Point out the sections labeled 
serving size and servings per container. Discuss how the label not 
only shows serving size, it also lists calories, fat, cholesterol, sodium, 
carbohydrates, and protein, as well as vitamins, calcium, and iron. 
Explain to students that some foods are fortified, meaning that vitamins 
and minerals that aren’t normally in the food are added (for example, 
some orange juice is fortified with calcium and vitamin D). Ask 
students to discuss why this information is important to a consumer.
 Next, give each student a food package and a copy of the 
recording sheet. Have him use the label to complete his sheet. After 
each student is finished, assign each child a partner and have 
the twosome compare the nutritional information on their labels. 
Encourage them to compare which item has a better nutritional value. 
Then challenge students to compare the calories, sugar, saturated fat, 
and trans fat with the vitamins, fiber, and unsaturated fat. Is the food “worth” the calories 

students would spend on it? Is the nutrition content 
substantial? Is this a food students can eat often or is it 
a “sometimes” food?

Extend the learning: Have students look up prices for 
some of the foods. Then have them compare the price 
with the nutritional content. What foods yield the most 
nutrition for the money? (W.4.7) 

Look at the Label
Name 

Understanding Nutrition Fact Labels
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Name 

Understanding Nutrition Fact Labels

Use your Nutrition Facts label to answer the questions.

My label is for ___________________________.

 1. What is the serving size? ___________________________

 2. How many servings are in the package? ___________

 3. How many calories are there in a serving? ___________

 4. How many total grams of fat are in a serving? ___________

 5. Which vitamins, if any, are in this product? ____________________________________________

  ______________________________________________________________________________

 6. Is this a product you could eat often or just occasionally? ________________________________

  ______________________________________________________________________________

Use your Nutrition Facts label to answer the questions.

My label is for ___________________________.

 1. What is the serving size? ___________________________

 2. How many servings are in the package? ___________

 3. How many calories are there in a serving? ___________

 4. How many total grams of fat are in a serving? ___________

 5. Which vitamins, if any, are in this product? ____________________________________________

  ______________________________________________________________________________

 6. Is this a product you could eat often or just occasionally? ________________________________

  ______________________________________________________________________________

Look at the Label

Fun Fact:

Rice packs in more 
carbohydrates than 
potatoes for the same 
serving size. So if you’re 
looking for that extra 
carbohydrate blast for 
your muscles, power up 
your plate with more rice.
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Grades 6–8
Energy Balance

Calorie Balance = Energy Balance
Evaluating health habits, expressing information visually (RST.6–8.7)

 Eating and exercise are all about balance; we take in 

calories from food and beverages for energy, then we use 

those calories during exercise and other activities (calorie 

balance). The right balance leads to a healthful lifestyle! Get 

your students thinking about that energy balance with this 

activity. Draw two circles on the board. Label one “Calories in” 

and the other “Energy out.” Lead students in a discussion of all 

the times during the day that they take in calories (breakfast, 

lunch, dinner, snacks, drinks). Then have them list the ways 

they expend those calories during the day (PE class, walking 

to school, basketball practice, walking the dog, taking out the 

trash, helping in the garden). Once students understand the 

concept of energy balance, give each a copy of the “Energy 

Balance” sheet. Have them each select several foods that they 

eat often and research the number of calories. Students write 

this information in the “Calories in” section. Then have them 

research physical activities that they enjoy and the number 

of calories burned. Students write this in the “Energy out” 

section. Have they achieved energy balance? It’s not as easy 

as it sounds—you won’t burn the calories from a doughnut by 

just taking out the trash. Hiking with your family will burn the 

calories though! It’s all about balance!Extend the learning: Cut construction paper strips. As students 

enter your classroom each day, invite those who have done 

something positive for their energy balance or overall health to 

take one of the strips and write what they did.  

What a great visual to show the many  
positive actions students are taking
for a healthful lifestyle!

Did you know?The number of calories you need depends on your lifestyle, along with your age, height, size, and gender. More active people need more calories. Less active people need fewer calories. Fair or not, in general, boys need more calories than girls.

I walked the dog.        I tried
 spina

ch.
Alyssa KyleI raked leaves.

Manny

Common Core  
activities, 

science activities,  
worksheets,  
patterns, and  

more! 
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Start by discussing where food comes from. Ask students, Have you ever grown a garden? Talk 
about some of the challenges that students encountered with their gardens and how they did 
or didn’t solve them.

Next, display this poster in your classroom. For younger students, discuss one section per day. 
For older students, place the poster at a learning center or invite students to study it on their 
own prior to discussion. As an alternative, you can print small versions for each student or use 
your projector to display the poster on your whiteboard.

As you discuss each section, the following are points to cover and ideas for explaining this 
important information.

Discussion Guide: What Does It Take to Feed the World?

By 2050, Earth’s population will reach 9 billion people!

• Write out the number 9 billion for students. Have students count the 
number of zeroes and discuss what else could be measured in billions. 
(Money? Miles? Grains of sand?) Then, to put the number in context, 
share these facts:

• one billion is equal to a thousand millions
• one billion seconds is equal to 31 years
• depending on their obits, Earth and Saturn can be about one billion 

miles apart

• The world population is estimated to have reached 7 billion in 2012. 
Ask students to select a symbol to use in representing this number. 
(For example, younger students could draw a stick figure to represent 
each billion, and older students could do the same to represent each 
100,000 million.) Now contrast the number 9 billion.

• What does it mean to increase food production by 70%? Use this as 
an example for your class: If you have ten homework assignments each 
week, how many would you have if your homework increased by 70%? 
That percentage increase will really hit home when students think 
about having 17 homework assignments per week!

• Ask students, How old will you be in 2050? Discuss the fact that this 
change will come during your students’ lives. 

Modern Food Production Techniques...

Earth-Friendly 
Farming

Farmers who use modern techniques need to 
plow less often, which saves energy, cuts  
pollution, reduces soil erosion, and protects 
water quality. 

Cutting Waste
In developing countries, up to half of 
the food produced is never eaten due to 
improper handling, processing, packaging, 
and distribution.

FEED THE WORLD?
WHAT DOES IT TAKE TO

...increase the amount of food harvested 
per acre. That means it can take less land 
to feed a growing population.

...reduced the amount of pesticide  
applications from 1996 to 2011 by over 
one billion pounds.

1996         2000         2004         2008         2011

Counting Our Crops
Today, one U.S. farmer = food to feed 155 people.
By 2050, that farmer will need to feed 232 people!* 

* assumes the number of farmers stays the same
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By 2050, Earth’s population will reach  
9 billion! Food production will need to increase by  
70% to feed all those people. Through modern food  

production, we can protect our valuable natural  
resources, produce more food, and reduce food  
waste in an effort to produce enough food for  

everyone in 2050 and beyond.

Today 2050

Best of the Best
Through a technique called “food biotechnology,” farmers 
have increased their crop yields and reduced food waste, which 
helps increase the amount of food available to people around 
the world. Soon, foods produced using biotechnology will 
have vitamins and nutrients added, which will help people in 
developing countries  
get the nutrients  
they need to  
be healthy.

1996         2000         2004         2008         2011

Modern Food Production Techniques
• Ask students what a pesticide is. Explain that pesticides are used to 

kill pests that destroy crops. Have they ever seen family members use 
pesticides? Farmers and gardeners may also use herbicides, which kill 
weeds that threaten crops. Ask the class, How does use of these products 
lead to more food production?

• Discuss with students the advantages of decreasing the amount of 
pesticides used. Can students think of any disadvantages? How do 
students think pesticide use affects the price of food?

• Whose job is it to come up with techniques to increase food 
production? Students will see this role combines farmers and 
researchers alike. 

 

Pesticide Usage

Did you know?
A person who studies soil as it relates to 

plant growth is an edaphologist.



Cutting Waste
• Discuss the term “developing country” and explain to students that developing 

countries are all around the world. Definitions vary, but typically these countries 
are less industrialized and have a lower standard of living than what is possible 
elsewhere, including less access to fresh produce and other foods. Parts of Central 
America, South America, Africa, and Asia are made up of developing countries. 
These countries rely on developed countries to export certain foods to feed 
their people. The United States, Europe, Australia, New Zealand, and Japan are 
considered developed countries.

• Ask one student what he or she had for lunch today. Draw a simple 
representation of the food on the board. Then cross out half of the items, 
explaining that, in developing countries, up to half of the food produced is never 
eaten for different reasons. Ask students, If half of your food never made it into 
your lunch box, how would this affect you?

• Discuss examples of how food might be wasted in the supply chain:

• Improper handling (could include contamination, improper storage, food/crops eaten by pests, over- or under-
watered)

• Improper processing (could include contamination, improper storage, incorrect ingredients)
• Improper packaging (could include spillage or spoiling)
• Improper distribution (could include damage that makes the food unfit to be eaten or spoiling)

• Ask students to think of times that they have wasted food—and ask students to glance at the amount of food that’s 
thrown away in cafeteria trash cans. How might that waste affect others?

• Discuss with students how they think waste affects the overall price of food. Students are likely to conclude that when 
more food has to be produced to replace the food that is wasted, the overall price goes up. They may also conclude that 
some people may not have as much food when they can’t afford the higher prices.

Counting Our Crops
• Remind students that right now, one U.S. farmer 

produces enough food to feed 155 people. Then ask 
students, How many people are in our school? How many 
farmers are needed to feed the students in our school? If 
desired, expand that definition to your city, town, or 
state.

• Discuss the farmer’s job day to day. What does it take 
to be a farmer? Do students think more people in the 
U.S. are likely to go into farming? If we don’t have 
more farmers, how can we produce more food?

• Have students think about some of the limitations on 
where crops grow. Can students think of areas where 
crops prosper? What about areas where crops don’t 
grow well? Help students to see that land that’s suitable 
for farming is a limited resource.
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Find dozens of free activities correlated to Common Core State Standards  
and Next Generation Science Standards! 

Visit www.AlliancetoFeedtheFuture.org to download your free materials today. 

Best of the Best
• Introduce terms students may not be familiar with, including 

microorganisms, biotechnology, and herbicides. 

• Ask each student to think of a food that is neither his or her 
favorite or least favorite. Then challenge them to answer this 
question: If you were a scientist, how would you change that 
food to make it more appealing? Then follow up by asking, 
How does enhancing a food’s different traits affect the amount of 
food we have to feed the world?

• Think of someone you know who has a food allergy. Ask 
students, How might modifying the food that the person is 
allergic to impact his or her life? 

Earth-Friendly Farming
• Ask students to think about the advantages of a farmer 

needing to plow less often. What might that allow the farmer 
to do? How could that affect food production and food 
prices?

• Have students think about other resources that are needed 
in farming. Discuss water, fertilizer, sunshine, and so forth. 
How might an increase or decrease in these affect the amount 
of food a farmer can grow?
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Grade 8
 3. One way to help understand how hydroponics works is to create a 

hydroponic garden. Hydroponic gardens take many forms, so invite 

students to research and explore the options and share what they’ve 

learned with the class. Optional: Follow the directions below to create a 

hydroponic garden at your school.

 1. Place the eight net pots upside down on top of the storage tub lid. 

 2. Use a permanent marker to trace around the rim of each pot to outline 

where it will be placed. 3. Next trace the rim of the net pot on paper and cut out the circle.

 4. Fold the circle into fourths to find its center. 

 5. Snip off the tip (the center) of the folded circle to create a small hole.

 6. Open the circles and place them on top of the outlines on the storage tub 

lid. Use the permanent marker to draw a dot where the hole is.

 7. Use a compass to draw a circle about ½ inch smaller inside each circle on 

the lid. 
 8. Using the electric drill with an attachment for cutting large holes, cut out 

the inner circles in the lid of the tub. (For safety reasons, this step is for 

adults only.) 9. Place the pots in the holes. They should fit snugly. 

 10. Fill the storage tub with water. Make sure you know how many gallons the 

tub is. (Note: the weight of the water may cause the tub to bulge; the lid 

may not fit snugly.) 11. Following the mixing guidelines, add the nutrients/plant food to the water. 

 12. Now it is time to provide aeration to the nutrient-rich water. Attach the 

aquarium stone tubing to the air pump. Leave the air pump outside of the 

container and place the stone in the bottom of the tub.

 13. Gently wash the root balls on each pepper plant to remove all dirt. Then 

place each plant in the center of a pot. Add peat gravel around the plants 

to anchor them. 14. Place the pots into the lid of the container. Make sure that at least one 

inch of the plant is submerged into the water.

 15. Observe the root system and plants. Record observations in a science 

journal.

Assembling a Hydroponic Garden

Think about it.Growing plants without soil sounds crazy, right? Well hydroponics is just one idea for how we can grow more food without taking up more 
land. What other “just crazy enough that they might work” ideas can you come up with? Do some Internet research to find out if similar 

experiments have been conducted and, if so, what the 
results were!
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Grade 2
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Fruits of Our Labor
 Next Generation Science Standard: K-2-ETS1-1
Define a simple problem that can be solved through the development 
of a new or improved object or tool. 

Application: With food processing, foods that can be harvested only 
during certain times of the year are available all year round. With 
this activity students will have a chance to experience drying food to 
preserve it.

Materials for the class:
 grapes  cookie sheet
 kitchen towel water

Introducing the lesson:
Farmers around the world grow the food we enjoy every day. 
There are three basic steps to get food from the farm to the 
dinner table: 

 Production involves growing the food on a farm.
 Processing is what happens to the food once it is ready to 

be picked. This could involve packaging, canning, freezing, 
or drying it. In this lesson, the grapes are being washed and 
dried to make raisins.

 Transportation involves taking the food to the store.

Lesson:
 1.  Ask students if they’ve ever eaten strawberries 

in January or peppers in November. Explain that 
because of food processing, foods that used to 
be out of season during much of the year are now 
available and affordable all year long.

RAISINS

Did you know?
Many foods can be dried, including 
meat. The process of drying meat dates 
back many thousands of years. Even the 
Neanderthals dried meat so they could eat 
it later. Zooming ahead in time, Native 
Americans ate pemmican, which is dried 
meat that was pounded into fine pieces and 
mixed with melted fat. Today dried and 
cured meats are vacuum-packed so they 
stay fresh.

Think about it.
How do manufacturers dry all of those 
raisins that are sold in stores? Oftentimes 
the raisins are dried right in the fields 
where they were grown. The grapes are 
picked in late August or early September 
and placed on paper trays beside the 
vines. The ground in the vineyard works 
almost like an oven! After two to three 
weeks baking in the hot sun, the sugars 
caramelize to produce the distinctive 
flavor. It takes about 4½ pounds of grapes 
to produce one pound of raisins.
 Food scientists and farmers continue 
to experiment with other ways to increase 
yields and improve quality and flavor. 
For example, scientists are developing a 
method of drying grapes right on the vine, 
which means less handling for the grapes 
and no paper trays to dispose of.
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Grade 3

Fortified for Health

 Next Generation Science Standard: 3-5-ETS1-2

 Engineers improve existing technologies or develop new ones to increase 

their benefits, decrease known risks, and meet societal demands. 

Application: Through a process called fortification, vitamins 

and minerals are added to a food to make it more healthful 

and to help people meet their recommended daily intake of 

different nutrients. With this activity students will reenact an 

experiment to discover food fortification.

Materials for the class discussion:

 container of fortified orange juice (For example, the container   

  may say “with calcium” or “with vitamin D”.)

 container of regular, nonfortified orange juice

 small disposable cups in two different colors

Materials for the experiment:

 box of whole grain wheat flakes cereal 

  fortified with iron

 empty boxes from other types of cereal

 strong magnet

 small resealable plastic bags

 warm water

Teacher 

preparation:

 Ask students to bring 

in empty cereal boxes.

Introducing the lesson:

Farmers around the world grow the food we enjoy every 

day. There are three basic steps to get food from the farm 

to the dinner table: 

 Production involves growing the food on a farm.

 Processing is what happens to the food once it is 

ready to be picked. This could involve mixing or 

combining different ingredients. During this stage, 

food may be fortified with nutrients.

 Transportation involves taking the food to the store.

Lesson:

 1. Farmers and manufacturers work to develop foods with 

better nutritional content. Discuss the term fortification with 

your students. Explain that vitamins and minerals can be 

added to a food to make it more healthful and to help people 

meet their recommended daily intake of different nutrients. 

Ask students:

 • What are some examples of fortification? Adding fiber to 

foods to promote digestive health, adding calcium and 

vitamin D to promote bone health, adding omega-3 fatty 

acids to support heart health, etc.

 • What is the purpose of fortification? To provide more 

nutrients in the foods people eat.

Did you know? Table salt was first fortified 

with iodine in the 1920s. Iodine is important 

so your body can moderate its metabolism 

(the rate at which it turns food into fuel) and 

it prevents a condition called goiter, which 

involves swelling of the thyroid. In some areas 

there is no iodine in the soil, and therefore 

no iodine in the crops. In states like Idaho, 

Oregon, Washington, and Montana, goiter 

once presented a significant public health risk. 

Iodized salt helps make sure everyone has 

enough iodine in their bodies.

Why our bodies need iron. Iron is an 

important mineral that everyone needs. Iron 

helps make up our hemoglobin, which is 

the substance in red blood cells that carries 

oxygen from the lungs and throughout 

the body. If you don’t have enough iron, 

your body can’t make enough red blood 

cells. Not having enough iron is called iron 

deficiency anemia. Iron also plays a role 

in keeping our cells, skin, hair, and nails 

healthy.

Note: Test your whole grain wheat flake cereal in advance. Not all 

brands work equally well. Also be sure to use a strong magnet for 

maximum results.
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Scenario Card 2

Scenario Card 3

Lilly has lactose intolerance.

Mr. Brown has high blood pressure.

Scenario: Mr. Brown has high blood pressure. His doctor suggested that he try to reduce the amount of sodium (salt) that he eats every day. Mr. Brown should aim for less than 2,300 milligrams of sodium each day. He has to read food labels to help keep his sodium intake low. 

Sometimes Mr. Brown gets lucky and  finds a product that says “low sodium”  on the label. Use the food labels to help you make a shopping list for Mr. Brown.

Scenario: Lilly would love to have a cold glass of milk, but she can’t drink milk because she is lactose intolerant. This means that her dairy consumption needs to be limited because dairy products make her tummy upset. She has to avoid all foods that contain these and other ingredients:
  lactose
   milk
   milk powder
   
Sometimes Lilly gets lucky and finds a product that says “lactose free” on the label. Use the food labels to help you make a shopping list for Lilly.

butter
cheese
whey

milk solids
nonfat milk solids
cream

Did you know? People who have lactose intolerance have trouble digesting lactose, which is found in milk and other dairy foods. Lactose intolerance doesn’t mean you are allergic to these foods, but eating them might upset your stomach.

Did you know? Blood pressure measures the force of blood pushing against the walls of your blood vessels. A variety of factors contribute to high blood pressure, including being overweight, smoking, lack of exercise, stress, diet, and family history.
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Grade 4

Materials for the class:
 variety of food labels 
 Internet access
 scenario card for each group

Teacher preparation:
Ask students to bring in food labels. Make sure the boxes/cans/

wrappers represent various dietary needs. Specifically look for 
packages labeled as:

 • gluten-free
 • low in sugar
 • foods that use low-calorie sweeteners 
 • low in carbohydrates
 • containing no lactose, milk, milk powder, whey, whey solids, 

and so forth
 • low in sodium 
 • containing no peanuts

Grade 4
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 2. Point out that processed food must list the food’s ingredients and nutritional 

information on the label and the eight major allergens are labeled separately. 

Give students a chance to look at various food labels. Ask students:

 • How is a food label valuable to someone with special dietary needs? It helps 

them avoid foods that they could have an allergic reaction to, helps them 

locate foods that fit a special diet, etc.

 3. Display the food labels on a table. Break the class into four groups. Provide 

each group with a special diet scenario card. Ask the students to use the food 

labels and the Internet to create a grocery list that matches each person’s 

needs. 

 4. After groups have finished their lists, allow students to share how food labels 

help them locate foods that meet specific dietary restrictions. Discuss the 

options available to people today and the choices they have. As a finale, 

do a taste test with a food item that has reduced sodium, fat, or sugar and 

the comparable regular product. Do students feel that people with dietary 

restrictions have good-tasting alternatives?

Scenario Card 1

Andy has diabetes.

Scenario: Andy needs to control his diet. What 

foods can Andy eat that are lower in sugar, 

use low-calorie sweeteners, or are low in 

carbohydrates? He needs to stay around 

1,600 calories a day. About half of those 

calories should come from carbohydrates, 

so Andy can have about 200–220 grams of 

carbohydrates a day. 

Use the food labels to help you make a 

shopping list for Andy.

Did you know? When someone has 

diabetes, their body doesn’t use glucose 

properly. Glucose is the main source of 

energy for the body.

Grade 4
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Scenario Card 2

Scenario Card 3

Lilly has lactose intolerance.

Mr. Brown has high blood pressure.

Scenario: Mr. Brown has high blood 

pressure. His doctor suggested that he try 

to reduce the amount of sodium (salt) that 

he eats every day. Mr. Brown should aim 

for less than 2,300 milligrams of sodium 

each day. He has to read food labels to 

help keep his sodium intake low. 

Sometimes Mr. Brown gets lucky and  

finds a product that says “low sodium”  

on the label. Use the food labels to help 

you make a shopping list for Mr. Brown.

Scenario: Lilly would love to have a cold glass of milk, but 

she can’t drink milk because she is lactose intolerant. 

This means that her dairy consumption needs to be 

limited because dairy products make her tummy upset. 

She has to avoid all foods that contain these and other 

ingredients:

  lactose

   milk

   milk powder

   
Sometimes Lilly gets lucky and finds a product that says 

“lactose free” on the label. Use the food labels to help 

you make a shopping list for Lilly.

butter
cheese
whey

milk solids

nonfat milk solids

cream
Did you know? People who have 

lactose intolerance have trouble 

digesting lactose, which is found in 

milk and other dairy foods. Lactose 

intolerance doesn’t mean you are 

allergic to these foods, but eating 

them might upset your stomach.

Did you know? Blood pressure measures the force of 

blood pushing against the walls of your blood vessels. 

A variety of factors contribute to high blood pressure, 

including being overweight, smoking, lack of exercise, 

stress, diet, and family history.

Endless Options
 Next Generation Science Standard: 3-5-ETS1-2

 Engineers improve existing technologies or develop new ones to increase 
their benefits, decrease known risks, and meet societal demands. 

Application: Product developers use innovative ingredients so that people with 
special dietary needs such as gluten intolerance, diabetes, or high cholesterol 
have flavorful food options to choose from. With this activity students will learn 
about the challenges presented by special diets and the options available today.

Introducing the lesson:
Farmers around the world grow the food we enjoy every day. There 
are three basic steps to get food from the farm to the dinner table: 

 Production involves growing the food on a farm.
 Processing is what happens to the food once it is ready to be picked. 

This could involve packaging, freezing, or drying it. This is when the 
food is properly packaged and labeled for sale.

 Transportation involves taking the food to the store.

Lesson:
 1. Following a special diet or having a food allergy used to mean having limited 

food choices. Today people with special dietary needs or food allergies have 
many more choices. Ask students:

 • What is a food allergy? A food allergy is a disorder with the body’s immune 
system in response to a specific food protein. Some people’s symptoms are 
mild; others’ are life-threatening. Actual food allergies must be diagnosed 
by a doctor; sensitivity to a particular food is not necessarily the same as an 
allergy.

 • What are the eight major food allergens? Wheat, soy, milk, eggs, fish, shellfish, 
peanuts, and tree nuts. All of these must be labeled. 

 • What are some special diets that people may have to follow? Dairy free, low 
fat, low sugar/low carb, high fiber, gluten free, low sodium, low cholesterol, etc.

 • What are some reasons that people may have to follow a special diet? 
Allergies, lactose intolerance, diabetes, high cholesterol, high blood pressure, 
gluten intolerance, to lose weight, digestive problems, etc.

 • Is diet the only factor that affects these conditions? No. Heredity and lifestyle 
have an impact, too.
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Scenario Card 2

Scenario Card 3

Lilly has lactose intolerance.

Mr. Brown has high blood pressure.

Scenario: Mr. Brown has high blood 

pressure. His doctor suggested that he try 

to reduce the amount of sodium (salt) that 

he eats every day. Mr. Brown should aim 

for less than 2,300 milligrams of sodium 

each day. He has to read food labels to 

help keep his sodium intake low. 

Sometimes Mr. Brown gets lucky and  

finds a product that says “low sodium”  

on the label. Use the food labels to help 

you make a shopping list for Mr. Brown.

Scenario: Lilly would love to have a cold glass of milk, but 

she can’t drink milk because she is lactose intolerant. 

This means that her dairy consumption needs to be 

limited because dairy products make her tummy upset. 

She has to avoid all foods that contain these and other 

ingredients:
  lactose
   milk
   milk powder

   
Sometimes Lilly gets lucky and finds a product that says 

“lactose free” on the label. Use the food labels to help 

you make a shopping list for Lilly.

butter
cheese
whey

milk solids
nonfat milk solids

cream Did you know? People who have 

lactose intolerance have trouble 

digesting lactose, which is found in 

milk and other dairy foods. Lactose 

intolerance doesn’t mean you are 

allergic to these foods, but eating 

them might upset your stomach.

Did you know? Blood pressure measures the force of 

blood pushing against the walls of your blood vessels. 

A variety of factors contribute to high blood pressure, 

including being overweight, smoking, lack of exercise, 

stress, diet, and family history.

Did you know? According 
to the American Academy 
of Pediatrics, about 8% of 
children have food allergies. 
People with allergies have a 
wider range of food choices 
than ever before, with a 
variety of foods reformulated 
to meet their needs, without 
sacrificing taste.

Scenario Card 4Brigitte has a peanut allergy.

nut meat
peanut oil
peanut butter
peanut flour

Scenario: Brigitte has been diagnosed with a very serious 
peanut allergy. She has to avoid all foods that contain 
these ingredients and others that may contain traces of 
peanuts:

 peanuts
 beer nuts
 ground nuts mixed nuts
 nut pieces

Remember that Brigitte cannot even have a food that  
was processed in a factory that contained peanuts or  
else she may have to go to the hospital. Use the food 
labels to help you make a shopping list for Brigitte.

Did you know? Peanut allergies are the most common food allergy. People with peanut allergies must always know exactly where their food comes from and what the food might have come into contact with. For example, taking peanuts off the top of an ice cream sundae does not make it safe to eat because peanut residues may still be present.
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Grade 7

Egg Drop Dare

 Next Generation Science Standard: MS-ETS1-1  

 The more precisely a design task’s criteria and constraints can be defined, the 

more likely it is that the designed solution will be successful. 

Application: Challenge your students to design containers that will protect 

eggs when you drop them from different heights. Then examine the science 

behind these containers and find examples in everyday objects. Discuss the 

important role that technology plays in reducing food waste.

Introducing the lesson:

Farmers around the world grow the food we enjoy every day. 

There are three basic steps to get food from the farm to the 

dinner table:

 
 Production involves growing the food on a farm.

 Processing is what happens to the food once it is ready 

to be picked. This could involve packaging, canning, 

freezing, or drying it. 

 Transportation involves taking the food to the store. 

Foods must be carefully packaged to ensure that they can 

be transported safely.

Lesson:

 1. Have students ever gone to the grocery store to buy a carton of 

eggs? If so, did they examine the eggs to make sure none were 

broken? Egg cartons are really quite amazing; these simple 

containers are lightweight and inexpensive to manufacture, yet 

they provide lots of protection for delicate eggs as they travel via 

truck and train from the farm to your grocery store.

 2. Divide students into small groups. Explain that each group will use 

the materials provided to design a container for one egg. Here’s 

the trick: groups will then drop their protected eggs from various 

heights.

 3. If possible, give the groups two to three class periods to work. 

During the first period, have students examine the materials and 

brainstorm possible designs. Then, as homework, have students 

study containers around them to see what works. (Hint: cell phone 

cases are a great place to start!)

Teacher Preparation:

Gather a variety of household items, including drinking straws, 

plastic bags, packing material, cardboard, and so forth. You’ll 

also need glue, tape, rubber bands, and similar items. Purchase 

several dozen eggs for the experiment and keep cleaning 

materials handy.

Did you know? Newspaper editor Joseph 

Coyle invented the egg carton in 1911. 

Recently a Hungarian design student 

named Eva Valicsek noticed that smaller 

eggs slide around in the carton. So she 

proposed a new design that uses recycled 

cardboard and cut-out slots that each 

side of the egg fit into. The cardboard is 

folded into a W shape and the eggs are 

held in with a rubber band. Who knows, 

some day you may see this new design in 

grocery stores!
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Grade 1

Watching Mold Grow
 Next Generation Science Standard: K-2-ETS1-1  Define a simple problem that can be solved through the development of a new 
or improved object or tool. 

Application: With food processing, foods stay fresh longer and less food is 
wasted. This experiment gives students a chance to see how preservatives help 
extend our food supply.

Materials for the class:
 bread with preservatives bread without preservatives two paper plates, one labeled “Plate 1”    and the other labeled “Plate 2” spray bottle with water document camera (optional)

Materials for each student: science notebook

Introducing the lesson:Farmers around the world grow the food we enjoy every day. There are three 
basic steps to get food from the farm to the dinner table: 

 Production involves growing the food on a farm. Processing is what happens to the food once it is ready to be picked. This 
could involve packaging, canning, freezing, or drying it. Preservation is a 
type of processing that includes finding ways to keep food fresh longer.

 Transportation involves taking the food to the store.
Lesson:
 1. Bread is a staple in our lives. Ask students: • How often do you eat toast for breakfast or bring a sandwich for lunch? 
 • When you go to the kitchen to make toast or a sandwich, what’s the one item you must have? Bread!
 • Have you ever opened the bag of bread to find that it has gotten moldy? 

 2. Talk about the fact that scientists have created special ingredients called preservatives to keep food fresh longer. Preservatives help keep our food safe by preventing bacteria from growing, keeping food fresh longer, and preventing waste. 

 3. Show students the two types of bread, one with preservatives and one without. Put 
a slice of bread with preservatives in a plastic bag and place it on Plate 1. Then put 
a slice of bread without preservatives in a plastic bag and place it on Plate 2. Spritz 
each slice of bread with an equal number of sprays of water. Seal the plastic bags. 
Use your document camera to allow students to view the plates, or pass the plates 
around the room. Ask students: • Do the slices of bread look similar? • What do you predict will happen to the bread on Plate 1 if we let it sit out? What 

about Plate 2? Have students record their predictions in their science notebooks. 
Then have them draw and label the two plates in their notebooks.

Did you know?
By 2050, the world 
population will 
reach 9 billion. Food 
production must 
increase 70% to meet 
that growing need!
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Grade K
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   “Dino-mite” Snack

 1. Place the tortilla half in the middle of the plate. Spread the 

yogurt on the tortilla.

 2. Place the strawberry halves above the outside to represent 

the dinosaur’s plates.

 3. Use one mandarin orange slice for the head and  

the other for the tail.

 4. Use the raisin for the eye.

 5. Place the banana chips below the  

tortilla for the legs.

 6. Give a big “Roar,” then enjoy your snack!
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Grade K
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Prepared Foods Are “Dino-mite”!

Did you know? Any 
food that’s bought in 
a sealed package (like 
apples or carrots) is 
called a processed 
food. A processed 
food is any food that 
is changed from its 
natural “raw” state.

 Next Generation Science Standard: K-2-ETS1-1 Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

Application: With food processing, healthful choices are available in ready-to-go 
containers, single servings, and other convenient packages for busy families. 
This activity will introduce students to frozen, canned, dried, and fresh foods as 
part of a fun and nutritious snack.

Materials:
tortillas
frozen strawberries, thawed and cut in halfdried banana chips
canned mandarin orange slices, drainedraisins
yogurt
knife
spoon
paper plates

Preparation:
 Place the following on a paper plate for each child:

half of a tortilla
dollop of yogurt
plastic spoon
6 strawberry halves
2 dried banana chips
2 mandarin orange slices
raisin

Introducing the lesson:Farmers around the world grow the food we enjoy every day. There are three 
basic steps to get food from the farm to the dinner table:  Production involves growing the food on a farm. Processing is what happens to the food once it is ready to be picked. This 

could involve packaging, canning, freezing, or drying it. Processing can 
also involve adding vitamins or flavoring. Processing can produce more 
healthful versions of our favorite foods by reformulating foods so they 
contain less fat, sugar, salt, or calories. Transportation involves taking the food to the store.

Lesson:
 1. Explain to students that today many healthful choices are available in convenient 

packages at grocery stores. In fact, purchasing foods that are already cleaned and 
cut means they can be eaten right away or easily be packed in a student’s lunch box. 
Ask students:

 • Think about a time you went to the grocery store with your family. What are 
some healthful food choices that were available in single-serving or ready-to-eat 
containers? Some may be in your lunch bag today! Yogurt, frozen vegetables, 
individual bottles of orange juice or milk, canned soup, cut apples with caramel dip, 
cheese sticks, carrot sticks with ranch dressing, small packages of sunflower  
seeds, etc.

 2. Other ways that foods are prepared include freezing, canning, or drying right after 
they are picked. Ask students: • What are some frozen foods that you enjoy?  • What are some canned foods that you enjoy? • What are some dried foods that you enjoy?

 3. Tell the class that today they are going to make a healthful snack using frozen, 
canned, dried, and fresh foods. 

 4. Pass out one plate of ingredients to each student. Walk the students through the 
steps on the recipe card.
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Grade 6
Precious Produce

 Next Generation Science Standard: MS-ETS1-1
 Define a design problem that can be solved through development of an object, 

tool, process or system. 

Application: Because of advancements in processing and packaging, people 
can store foods for longer periods of time, therefore decreasing food waste. 
This experiment challenges students to think creatively to invent their own 
packaging.

Materials for the class:
 1 medium onion, chopped, or 
  2 teaspoons onion powder
 2⁄3 cup dark brown sugar
 ½ teaspoon salt
 ½ cup cider vinegar
 2 tablespoons olive oil
 28-oz can whole tomatoes in purée

Introducing the lesson:
Farmers around the world grow the food we enjoy every day. There are three 
basic steps to get food from the farm to the dinner table:
 

 Production involves growing the food on a farm.
 Processing is what happens to the food once it is ready to be picked.  
This could involve packaging, canning, freezing, or drying it. Airtight 
containers and the addition of preservatives contribute to keeping 
foods safe and fresh for a long time.
 Transportation involves taking the food to the store.

 1 tablespoon tomato paste
 blender
 cooking surface
 4 quart saucepan
 resealable containers such   
  as resealable bags, glass
  jars, plastic containers, etc.

Lesson:
 1.  Even with refrigeration, foods don’t stay fresh indefinitely. 

Discuss this idea with your class. Ask students:
 • How do you know that food has gone bad? Mold, food 

dries out, taste or appearance changes, etc.
 • What are some ways people store food to keep it fresh 

longer? Resealable plastic bags, resealable plastic 
containers, plastic wrap, etc.

 • Why does sealing food before storing help keep food fresh 
longer? Resealable containers and bags limit the amount 
of oxygen that can reach stored food. This inhibits the 
growth of bacteria and the loss of moisture from the food. 

 2. Explain that around 1825, a preservation technique called 
canning was invented as a way for people to store food for 
longer periods of time. During the canning process, food is 
boiled to kill all of the bacteria; then it is sealed in a sterile 
container to prevent any new bacteria from getting in. 
Generally when people think of canning they’re referring to food being put in metal cans, 
but any sealable container would work. Ask students:

 • Have they or any of their family members ever canned food? If so, what food did they 
can and why?

TOMATO 
KETCHUP

Did you know?
Christopher Columbus was 
trying to sail to the East 
Indies in search of spices. 
Instead, he discovered North 
America!

Did you know?
Since there was no 
refrigeration in the 
Middle Ages, meat and 
fish were buried in salt or 
soaked in a salt solution 
to preserve them for 
later consumption. Not 
surprisingly, the meat 
tasted salty! To alter the 
taste, spices like pepper, 
saffron, garlic, mustard, 
and cinnamon were 
added when the food was 
prepared. 
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Mapping Meals

 Next Generation Science Standard: 3-5-ETS1-2  

Engineers improve existing technologies or develop new ones to increase 

their benefits, decrease known risks, and meet societal demands. 

Application: Because of advances in farming, food processing, and the ability to 

import foods from around the world, various foods are available every day, no 

matter where you live. Without these advances, many of us would be able to buy 

some types of food for only a short time each year.

Materials for the class:

 assorted orange juice containers

 Internet or library access

 large world map outline

 large United States map outline

Teacher preparation:

Ask students to bring in orange juice containers from home. These can be 

bottles, cartons, or cans from concentrate.

Introducing the lesson:

Farmers around the world grow the food we enjoy every day. 

There are three basic steps to get food from the farm to the 

dinner table:

 
 Production involves growing the food on a farm.

 Processing is what happens to the food once it is ready to 

be picked. This is when oranges are juiced and the juice 

is put in a carton or bottle and juice from concentrate is 

put in a can.

 Transportation involves taking the food to the store.

Lesson:

 1.  Display the orange juice containers for the students to observe. 

Point out the word concentrate on some of the containers.  

Ask students:

 • What is the difference between regular juice and juice 

concentrate? Allow time for some quick research if 

necessary. (The difference is how the fruit is processed. 

Juice that is not from concentrate means the fruit is 

squeezed and strained; then the juice is pasteurized, 

blended, and chilled. Finally, the juice is packaged in 

cartons. Juice from concentrate means the fruit is squeezed 

and much of the water is evaporated. The juice is pasteurized and canned for 

sale.) 

 • What does pasteurized mean? Why is it important? (Pasteurization is the 

process of heating the juice to a high temperature for a short amount of time 

to kill any harmful bacteria, which helps ensure food safety. As the juice is 

pasteurized, some natural orange components may become separated; then, 

after pasteurization, orange oil or orange pulp may be added back into the 

juice.)

Did you know? About 80 percent of 

America’s orange juice comes from oranges 

grown in Florida. Florida oranges are in 

season from October to June, although 

some varieties are available from December 

through May. Florida is second only to Brazil 

in global orange juice production.

Orange
Juice

From

Concentrate


