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G RAD E FI V E

Don’t Be Faked-Out! Is it Really a
Fruit or Vegetable?
Activity Overview
• Students participate in a simple scientific investigation to determine whether food marketing, packaging,
color, and taste are reliable indicators to guide dietary intake to meet daily nutrient recommendations.

sCIenCe GoAL
Students understand that plant foods such as fruit contain natural sugars created through photosynthesis
and that sugar can also be added to foods to make them taste sweeter. Students know how to conduct
a simple scientific investigation and draw conclusions from their observations to help answer questions
about the nutritional value of beverages.

nuTRITIon GoAL
Students understand the difference in nutritional value between plant foods that have naturally occurring
sugars and processed foods that have sugars added to enhance their flavor. Students understand how to
examine the Nutrition Facts on a food or beverage label and the marketing techniques used on beverage
packaging to differentiate between more-nutritious and less-nutritious beverages.

Home ComPonenT
Students will check two food products at home or in the store and complete their “What’s in the Cabinet?”
homework assignment. They will share their findings with their family and the class.

sTAndARds And skILLs suPPoRTed In THIs Lesson
California science Content standards
kindergarten
Physical sciences
• 1.a. Students know objects can be described in terms of the materials they are made of and their
physical properties.
Life sciences
• 2.a. Students know how to observe and describe similarities and differences in the appearance and
behavior of plants and animals.
• 2.c. Students know how to identify major structures of common plants and animals.
Investigation and experimentation
• 4.a. Observe common objects by using the five senses.
• 4.b. Describe the properties of common objects.
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• 4.d. Compare and sort common objects by one physical attribute (e.g. color, shape, texture, size, and
weight).
• 4.e. Communicate observations orally and through drawings.
• California Health education Content standards
nutrition and Physical Activity Content Area – kindergarten
essential Concepts:
• 1.1.N Describe the food groups, including recommended portions to eat from each food group.
• 1.2.N Identify key components of the “Nutrition Facts” label.
• 1.6.N Differentiate between more-nutritious and less-nutritious beverages and snacks.
• 1.8.N Describe the benefits of eating a nutritionally balanced diet consistent with current researchbased dietary guidelines.
Analyzing Influences
• 2.1.N Describe internal and external influences that affect food choices and physical activity.
• 2.3.N Examine the influence of advertising and marketing techniques on food and beverage choices.
Accessing Valid Information
• 3.2.N Interpret information provided on food labels.
decision making
• 5.1.N Use a decision-making process to identify healthy foods for meals and snacks.
Practice Health-enhancing Behaviors
• 7.1.N Identify ways to choose healthy snacks based on current research-based guidelines.

CRoss-dIsCIPLInARy skILLs
• Observation
• Research
• Report writing
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Materials Needed
• Overhead projector or other technology
to display class results

• 32 ounces of 100 percent fruit juice such
as 100 percent orange juice without pulp

• 2 marking pens

• 32 ounces of a juice drink of the same
flavor

• Several different colored pieces of paper
(recommend red, orange, yellow, green)
• Approximately 60 small, 2-ounce tasting
cups (you will need 2 for each student)

• 32 ounces of a different flavor of 100
percent juice such as grape or cherry
juice

• 4 clean empty pitchers or glass bottles
(32 ounces each) without labels

• 32 ounces of juice drink of the same
flavor

PRePARATIon TIme
• 20 minutes

PRePARATIon ACTIVITIes
• Copy overhead
• Copy student worksheets
• Set up two student investigation stations when students are not in the room. Remember to remove any
beverage labels so students do not associate the label with any particular drink being served. Save the
beverage labels for students to look at during the investigation.
station A:
• 1 marking pen
• Approximately 30 small tasting cups
• 32 ounces of 100 percent juice in a pitcher or bottle without a beverage label. Assign this drink: #A1
• 32 ounces of juice drink of the same flavor as #A1 in a pitcher or bottle without a beverage label.
Assign this drink: #A2
• Labels or original bottles with labels for these two drinks for
students to look at
station B:
• 1 marking pen
• Approximately 30 small tasting cups
• 32 ounces of 100 percent juice of a different flavor than Station
A’s in a pitcher or bottle without a beverage label. Assign this
drink: #B1
• 32 ounces of juice drink of the same flavor as #B1 in a pitcher or
bottle without a beverage label. Assign this drink: #B2
• Labels or original bottles with labels for these two drinks for students to look at
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ACTIVITy TIme
• 85 minutes
• This activity can be divided into two class periods:
Day One: “Warm-Up” to “Activity” (40 minutes)
Day Two: “Activity Results” to “Closing” (45 minutes)

BACkGRound
Numerous studies show that few Americans, including
children, are consuming the recommended daily servings of fruits,
vegetables, and whole grains. At the same time, they are consuming excess calories in the form of added
sugars and fats, which increase the risk for obesity and chronic disease. Many children and their families
simply don’t know they are not meeting their nutritional needs, and may even be fooled into thinking they
are eating healthier than they are by misleading advertising and food packaging strategies.
A report by the Prevention Institute (April 2007), found that approximately 60 percent of highly-advertised
children’s food products with images or references to fruit on the package contained little or no fruit
and were high in added sweeteners. The study concluded that current packaging and advertising are
misleading to parents and children and are designed to remind people of fruit and its nutritional value
without delivering the benefits.

ReCommendATIons
Eating the recommended daily servings of fruits and vegetables is an important strategy to support
optimal health and reduce the risk of obesity and chronic disease. The Dietary Guidelines for Americans,
2010 provides recommendations for the amount of fruits and based on gender, age, and activity. For most
fifth grade students, the recommendations are:
Food Group

Boys 9-13 years old

Girls 9-13 years old

Fruits

1½ cups

1½ cups

Vegetables

2½ cups

2 cups

TeACHInG TIPs
Students need a general understanding of how to read the Nutrition Facts on a food label to
do this lesson. Please refer to the grade five Linking Science and Nutrition lesson,
Compounds in My Food, for a review of label reading skills.
Students should also have a basic understanding of how to perform a simple
scientific investigation, and be able to identify the dependent and controlled
variables used in the investigation. Refer to your science text for more
information on these topics.
In this experiment, students will be tasting samples of different drinks.
Be sure to follow basic food-safety principles:
1. Wash hands and work surfaces thoroughly.
2. Make sure students do not share tasting cups.
3. Store all perishable items properly in the refrigerator.
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VoCABuLARy
Controlled Variable—A controlled variable is something that the scientist wants to remain constant in the
experiment. The controlled variable helps the scientist conduct as fair an experiment or test, as possible.
(There is usually more than one controlled variable in any experiment.)
dependent Variable—The focus of the experiment is to observe the dependent variable to see how it
responds to the change made to the independent variable.
empty Calories—Foods with high amounts of fats and added sugars are said to have “empty calories,”
because they are high in calories with only a few or no nutrients.
Independent Variable—To have a fair test, a good experiment will only have one independent variable.
As the scientist changes the independent variable, he or she observes what happens. (This is the only
variable that is changed by the scientist.)
nutrient density—Nutrient-dense foods have lots of nutrients, generally with fewer calories than other
foods. Nutrients are substances that our bodies need and that we get from our food. Some examples of
nutrients are carbohydrates (for energy), and proteins (to make tissue).
Scientific Investigation—An experiment is a scientific investigation. It is conducted because of either a
curiosity or a need to solve a problem.

sTePs foR CLAssRoom ACTIVITy
day one
Warm-up (10 minutes)
• Hold up different colored pieces of paper for students to see (such as red, green, orange, and yellow)
and ask students how color affects how the flavor of food is experienced.
• The teacher leads the students in an inquiry discussion about how color might influence the perception
of flavor. Consider what flavors might be associated with different colors, for example the color yellow
may be associated with lemon flavor and the color red with cherry flavor. Discuss what might happen
when something claiming to be a particular flavor such as lemon is a different color than expected
(such as purple). Would it still taste like a lemon?
• Ask students to consider a product such as cherry soda that tastes like cherry from artificial flavor and
is red from artificial color but has no cherries in it. Would this be considered to contain cherries?
Before the Activity (10 minutes)
• Refer to MyPlate and ask students to name the types of nutrients that are supplied by foods in the
different food groups, for example dairy supplies calcium; fruits supply vitamins, minerals, and fiber.
• Ask students to name the food groups that have foods that naturally taste sweet. These should
include the fruits group, and possibly the grains and vegetables groups. Make the connection between
sweetness and how plants synthesize glucose in their cells during
photosynthesis to provide their own energy.
• Explain that plant foods contain natural sugars, which can give
them a sweet taste, and they also contain many other important
nutrients like vitamins, minerals, and fiber. For this reason, plant
foods are considered nutrient dense even though they may have
a sweet taste.
• Remind students about the recommended number of servings from
the fruits and vegetables groups for optimal health. Tell them that most
youth do not meet the recommended intake.
Linking Science and Nutrition
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Food Group

Boys 9-13 years old

Girls 9-13 years old

Fruits

1½ cups

1½ cups

Vegetables

2½ cups

2 cups

• Explain that many processed foods may have sugar added to them to make them taste more appealing
than natural foods. Processed foods usually provide few vitamins, minerals, or fiber, and are sometimes
considered “empty calories” because they provide energy, but few other nutrients to support health and
growth. Tell students that for optimal health, it is important to limit foods that are considered “empty
calories.”
• Ask students what they think is the primary goal of food and beverage manufacturers. Ask students if
they think these companies make health a priority.
• Ask students to describe ways that food producers might use color to make food more appealing. Ask
students if they feel that using color in this way is fair or misleading.
• Tell students that food manufacturers and advertisers may also use other tactics such as linking food
products to something that has personal meaning to them. Ask students for examples. (Responses may
include: Food companies use bright colors, toys, and famous sports heroes to attract attention and to
encourage children to buy their products.)
• Tell students that today they will conduct a scientific investigation of beverages and the beverage
packaging to determine which factors can help students choose between more-nutritious and lessnutritious foods and beverages.
Activity (20 minutes)
• Assign equal numbers of students to Group A and Group B. Tell students that each group will
investigate specific characteristics of two different beverages that are the same flavor to determine
which characteristics help the students determine which beverage is more or less nutritious.
• Ask for four student volunteer researchers. Two students will work at each of the two stations. One
student will label tasting cups for approximately 30 students as either A1 and A2 or B1 and B2, and
the other will pour about one ounce from each of the two sample bottles of the same flavor into
corresponding cups for each student in their group.
• Give a worksheet to each student. Tell students to line up at their drink stations and carefully taste
each of their two sample beverages on their own without talking to other students, and complete the
questions on their worksheet. After tasting the beverages, students should examine the labels from the
beverages and complete the rest of the questions on their worksheet.
• Tell students that when they are finished, they should put their tasting cups in the trash and return to
their seats to be ready to share their results with the class.
day Two
Activity Results (20 minutes)
• Use the class summary sheet to record class responses.
• Call out the different categories listed on the worksheet and ask students in each corresponding group
to raise their hand.
• After all the data is collected, you can tell the students the correct identity of their drink samples. Once
they have this information, have them complete their worksheet.
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• Tally up student responses and have the class determine the percent of students who fall into each
category.
• Discuss any patterns that emerge. Were the results similar for both station A and B? Why or why
not? Were students able to accurately identify samples based on color alone? By taste of beverage?
By looking at the packaging? By reading the Nutrition Facts label about the product? Which type of
observation most consistently identified the correct beverage?
science and nutrition discussion (15 minutes)
Science
• Ask students if they would be able to make any conclusions about the experiment if there were only
one taster.
• Discuss the importance of having data from multiple student tasters to be able to determine trends.
You need the combined data from the class to look for patterns to draw a conclusion. Scientists use
mathematical statistics to determine how many subjects are needed to prove or disprove a result.
Generally, ten subjects would be a minimum to draw conclusions.
• Discuss the importance of controlling variables in an experiment to improve the outcome of the
scientific investigation. For example, at each station, the same flavor and color beverage are used in
the comparison. The changing variable is whether the drink is made from 100 percent juice or from
a small percent of juice with added sugar, and even added color to “enhance” the appearance of the
beverage.
• Ask students why this experiment had two groups of students tasting different flavored or colored
beverages.
• Explain that the experiment was designed this way to provide additional data to determine if similar
conclusions can be drawn for different flavored or colored beverages. Further experiments might
compare additional flavored or colored beverages.
Nutrition Discussion
• Show the class overhead of yogurt or a package of commercial yogurt and ask how the color of this
packaging and yogurt may influence a person’s perception of how this product might taste and what it
contains. Is this perception correct? Why or why not? This product has strawberry flavor and red dye,
but there is no strawberry in the product.
• Remind students that to meet adequate dietary intake, the MyPlate recommendations for fruit and
vegetable consumption are:
Food Group

Boys 9-13 years old

Girls 9-13 years old

Fruits

1½ cups

1½ cups

Vegetables

2½ cups

2 cups

• Ask students whether any of the beverages tasted today would count
towards the daily recommended amount of fruit. The beverages that
are made from 100 percent fruit or vegetable juice count toward their
intake of the fruits or vegetables groups. The juice drinks contain mostly
sugar and are considered empty calories. Were students misled by these
products?
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• Remind students that although fruit juice counts toward their daily recommended amount of fruit,
it is best to get the majority of the recommended amount from whole fruits, because they provide
additional fiber and nutrients.
Closing (10 minutes)
• Tell students that a recent report found that nearly two-thirds of highly advertised food products with
images or references to fruit on the package contained little or no fruit and were high in added sugars.
• Ask students how the report relates to the experiments done in class. How might these misperceptions
affect nutritional intake? (Responses may include: The product packaging may remind people of fruit
and its nutritional value and not provide the same benefits. People may not get the nutrients they need.)
• Ask students to suggest strategies they can use to help them avoid misleading food packaging and
advertising. The best answer is to choose whole foods from all of the different food groups and to
examine the Nutrition Facts label on all packaged foods and beverages.
Assessment
• Provide students with the “What’s in the Cabinet?” homework assignment. Have students look at the
packaging of some of their favorite fruit or vegetable snack foods and beverages at home or at a store.
Students use the Nutrition Facts label to investigate whether these products really contribute to the
recommended amounts of fruits and vegetables in MyPlate.
• Have students write a one-page summary about at least two different snack food products and describe
how color is used in the packaging and in the products. Ask students to summarize how having this
information affects how they feel about consuming these products.
• Discuss the students’ findings as a class. Have students brainstorm ways to avoid being misled by
advertisements and to make healthier substitutions that contribute to better health and meeting the
recommended cups of fruits and vegetables.
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IdeAs And ResouRCes foR exTendInG THe Lesson
The activities listed below include resources that are available for free, four-week loan from the California
Healthy Kids Resource Center (CHKRC). Additional nutrition and physical activity DVDs, curricula,
references, and displays can also be borrowed. To order materials or for other resource suggestions,
check the CHKRC Web site at http://www.californiahealthykids.org or call toll free (888) 318-8188.
Activity

For homework, have students become food scientists at home and use what they have
learned in this lesson about color, flavor, and taste testing to create their own version
of a delicious and appealing healthy drink or snack that provides a real cup of fruits or
vegetables. Examples of ingredients that students could use include: mineral water, 100
percent fruit or vegetable juice, sliced fresh Harvest of the Month fruits or vegetables.
Students must have at least two other people, in addition to themselves, try their healthy
drink or snack and rate how well they like it on a scale of 1-10. Have students record
their recipe and use the Harvest of the Month nutrition information to write about the
nutrients provided by the fruit or vegetable ingredients.

Resource

Harvest of the Month (CHKRC ID #5798) or access other Harvest of the Month
resources online at http://www.harvestofthemonth.com

Standards

Science
Investigation and Experimentation
6.g., 6.h.

Health
Essential Concepts
Grade 5 1.2.N 1.6.N 1.8.N
Accessing Valid Information
Grade 5 3.2.N
Practice Health-Enhancing Behaviors
Grade 5 7.1.N

ResouRCe WeB sITes And RefeRenCes
Chudler, E .Does the color of foods and drinks affect the sense of taste? University of Washington,
Department of Bioengineering. Neuroscience for Kids. Accessed August 2, 2009 from http://faculty.
washington.edu/chudler/coltaste.html
Fruits and Veggies More Matters—http://www.fruitsandveggiesmatter.gov
This site gives visual and numeric information about the serving sizes of fruits and vegetables.
Harvest of the Month—http://www.harvestofthemonth.com
This Network for a Healthy California Web site provides nutrition and gardening information about fresh
California produce, as well as newsletters for educators, parents, and food service professionals.
MyPlate—http://www.ChooseMyPlate.gov
This online resource, from the United States Department of Agriculture, features personalized eating
plans, interactive tools, classroom materials, posters, brochures, and advice for making food choices from
every food group.
Prevention Institute (April 2007) Where’s the Fruit? Fruit Content of the Most Highly-Advertised Children’s
Food and Beverages. Accessed August 2, 2009 from http://www.eatbettermovemore.org/sa/fruit/
wheresthefruit.pdf
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Student Work Sheet
D

Name:

Date:

Investigation Directions: Working on your own, record your observations below:
Circle Station ID: A

B

Visual Observation
Sample #1

 100% juice

 juice drink

Sample #2

 100% juice

 juice drink

Sample #1

 100% juice

 juice drink

Sample #2

 100% juice

 juice drink

Sample #1

 100% juice

 juice drink

Sample #2

 100% juice

 juice drink

Taste Observation

Product Packaging Observation (e.g., pictures, colors)

Nutrition Facts Observation (% of fruit juice? Added sugar or color?)
Sample #1

 100% juice

 juice drink

Sample #2

 100% juice

 juice drink

1. I prefer sample: #1 or #2 or neither because

2. My sample #1 is actually:

 100% juice

 juice drink

My sample #2 is actually:

 100% juice

 juice drink

3. (a) From which type of observation(s) did you incorrectly identify the sample?

(b) From which type of observation(s) did you correctly identify the sample?		
		
4. Did you get faked-out? What can you conclude about the type of information that is most useful to
correctly identify the compounds in food and the corresponding nutritional value?

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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Class Summary Sheet
D

Directions: Tally student data and circle data trends below:

Station A
Sample #1
Observations

Visual

Taste

Product Package Nutrition Facts

Visual

Taste

Product Package Nutrition Facts

Visual

Taste

Product Package Nutrition Facts

Visual

Taste

Product Package Nutrition Facts

# of correct observations
# of students observing
% of Correct Observations
% of Incorrect Observations

Sample #2
Observations
# of correct observations
# of students observing
% of Correct Observations
% of Incorrect Observations

Station B
Sample #1
Observations
# of correct observations
# of students observing
% of Correct Observations
% of Incorrect Observations

Sample #2
Observations
# of correct observations
# of students observing
% of Correct Observations
% of Incorrect Observations

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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Low Fat

Low Fat

material
was produced
by the California
Department
of Public
Health’s
for a Healthy
California
ThisThis
material
was produced
by the California
Department
of Public Health’s
Network
for aNetwork
Healthy California
with funding
fromwith funding from
USDA
SNAP,
known
in California
as CalFresh
(formerly(formerly
Food Stamps).
These institutions
are equal opportunity
and providers and
USDA
SNAP,
known
in California
as CalFresh
Food Stamps).
These institutions
are equalproviders
opportunity
employers.
CalFresh
provides
assistance
to low-income
households
and can help
nutritious
foods
for better
health.
employers.
CalFresh
provides
assistance
to low-income
households
andbuy
can
help buy
nutritious
foods
for better health.
For CalFresh
information,
call 1-877-847-3663,
For important
nutrition information,
visit www.cachampionsforchange.net.
For important
nutrition information,
visit www.cachampionsforchange.net.
For CalFresh
information,
call 1-877-847-3663.
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22

Class Overhead

Yogurt

InGRedIenT LIsT
strawberry yogurt:
Cultured pasteurized grade A milk, sugar, high fructose corn syrup, nonfat milk, modified corn starch,
kosher gelatin, tricalcium phosphate, natural and artificial flavor, potassium sorbate, carrageenan, red
#40, blue #1

S

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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Homework Assignment
D

Name:

Date:

1. Find two snack foods at home that look like they contain fruits or vegetables. Record your findings
about the food products below.
2. Write a one-page summary about these two snack food products and describe how color is used in the
packaging and in the products. Summarize how this information affects how you feel about consuming
these products.
Name of Snack
Product
Product #1:

Describe the Fruit or
Vegetable Food Product

Check the Package
What colors are used in the packaging
What color is the food product?
Is the color the same as the fruit or vegetable
represented by the product?
qYES qNO
Are there real fruit or vegetable in this product?
(Is it listed on the ingredient list?)
qYES qNO
How many cups does this product contribute to
the daily recommended amounts of fruits and
vegetables?

Product #2:

What colors are used in the packaging
What color is the food product?
Is the color the same as the fruit or vegetable
represented by the product?
qYES qNO
Are there real fruit or vegetable in this product?
qYES qNO
(Is it listed on the ingredient list?)
How many cups does this product contribute to
the daily recommended amounts of fruits and
vegetables?

This material was produced by the California Department of Public Health’s Network for a Healthy California with funding from
USDA SNAP, known in California as CalFresh (formerly Food Stamps). These institutions are equal opportunity providers and
employers. CalFresh provides assistance to low-income households and can help buy nutritious foods for better health.
For CalFresh information, call 1-877-847-3663, For important nutrition information, visit www.cachampionsforchange.net.
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