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Seventh Grade

Power drinks – Smart
energy Source or health risk?
activity Overview
Students will conduct two surveys to analyze the consumption of energy and sugar-sweetened drinks and
their relationship to dental health; and the consumption of milk and its relationship to dental health. Using
the data, students will make two scatter plots to determine if there is a correlation between number
of drinks consumed and number of cavities; and a correlation between amount of milk consumed
and cavities.

MatheMatics Goal
Students will use data to create scatter plots and determine any apparent relationship or correlation that
exists between the two variables.

NutritioN Goal
• Students will become aware of the effects that energy and sugar-sweetened drinks can have on their
dental and physical health.
• Students will be reminded of the importance of milk to their growing bodies.

hoMe coMpoNeNt
Students will create a scatter plot comparing sugar and caffeine levels and share the outcomes with their parents.

staNdards aNd skills supported iN this lessoN
• california Mathematics content standards
Seventh Grade
Statistics, Data Analysis, and Probability 1.0
• 1.2

Represent two numerical variables on a scatter plot and informally describe how the data
points are distributed and any apparent relationship that exists between the two variables.

Mathematical Reasoning 1.0
• 1.1

Analyze problems by identifying relationships, distinguishing relevant from irrelevant
information, identifying missing information, sequencing and prioritizing information, and
observing patterns.

• california health education content standards
Nutrition and Physical Activity Content Area – Grades Seven and Eight
Standard 1: Essential Concepts
• 1.1.N
Describe the short- and long-term impact of nutritional choices on health.
• 1.5.N

Differentiate between diets that are health-promoting and diets linked to disease.
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Standard 2: Analyzing Influences
• 2.2.N
Evaluate internal and external influences on food choices.
Standard 4: Interpersonal Communication
• 4.1.N
Demonstrate the ability to use effective skills to model healthy
decision making and prevent overconsumption of food and beverages.

cross-discipliNary skills
•
•
•
•
•

Observation
Research
Report writing
Cause and effect
Generalizing

MaterialS needed
• Blank paper of two different colors, group one
will receive paper of one color and group two
will receive paper of the other color
• Two boxes or baskets to collect data
• “Age Versus Sport Participation” scatter
plot overhead
• “Power Drinks – Energy Source or Health
Risk?” Power Drink Survey

• “Power Drinks – Energy Source or Health
Risk?” Milk Survey
• “Scatter Plot worksheet” class assignment
• “Scatter Plot worksheet” homework
assignment
• “Sugar Versus Caffeine” scatter plot
homework

preparatioN tiMe
• 15 minutes

preparatioN activities
• Make copy of “Age Versus Sport Participation” scatter plot overhead
• Make copies of “Power Drinks – Energy Source or Health Risk?” Power Drink Survey
(one per student group)
• Make copies of “Power Drinks – Energy Source or Health Risk?” Milk Survey (one per student group)
• Make copies of “Sugar versus Caffeine” scatter plot homework (one per student)

activity tiMe
• 70 minutes

BackGrouNd
According to the American Dental Association, studies show that there is a positive association between
the consumption of sugar-sweetened soft drinks and the risk of tooth decay. In addition, heavy consumption of sugar-sweetened drinks is linked to the increase of obesity and risk of Type II diabetes in the
United States. Sports drinks or power drinks are high in sugar and caffeine and have become very
popular with young people. Caffeine is defined as a drug because it stimulates the central nervous
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system. Taken in moderation, caffeine can increase alertness and decrease fatigue. When taken in
excess, however, caffeine can cause nervousness, upset stomach, headaches, lack of concentration, and
cause sleep problems. In addition, caffeine dehydrates the body, and is linked to increased heart rate and
blood pressure. Sports drinks were created to quickly replenish carbohydrates in athletes and enhance
performance during workouts that last longer than 60 to 90 minutes, depending on weather conditions.
Today, many young people drink energy drinks for the “jolt” of energy regardless of the level of their
physical activity.

recoMMeNdatioNs
The 2010 Dietary Guidelines for Americans and MyPlate outlines the daily recommended intake of sugar
for children at not more than 10 teaspoons (40 grams) based on a 2,000-calorie diet. Presently, there are
no guidelines for caffeine intake for children in the United States. Canada has established a guideline
of no more than 85 milligrams a day for children between the ages of ten to twelve. The U.S. Dietary
Guidelines Committee recommends “low levels of sports drinks except for athletes, who may consume
0-16 fluid ounces daily.”

teachiNG tips
• This lesson is designed as a review of scatter plots.
• A survey can be conducted in small groups or student pairs.
• The teacher determines the sampling size: class, grade level, entire school.
• (home connection) Students can prepare a scatter plot comparing sugar and caffeine levels and
share with their parents.
• Guidelines for assessing student work:
• Make sure that data is correctly plotted on the scatter plot.
• Ensure that students clearly state the outcome of the assignment and can determine whether there
is a correlation and if yes, whether it is positive or negative.

vocaBulary
caffeine – A substance that occurs naturally and is in many sodas as well as coffee, tea, and other foods.
It can make you feel more awake and too much can make your heart beat faster and can make you sick.
calorie – A unit to measure energy in food and activity. Eating too many calories and being inactive can
lead to an unhealthy weight.
correlation – In a scatter plot, a relationship between the two sets of data. Correlation can be negative
or positive.
lower Quartile – The median of the lower half of a set of numbers.
Median – The middle number in a set of data when the data are arranged in numerical order.
positive correlation ‒ As the values of one of the variables increase, the values of the second variable
also increase so that your graph results in a positive slope (i.e., up from left to right). (Note: A negative
correlation would be the exact opposite.)
Quartile – One of the four equal parts of a data set from a large set of numbers.
scatter plot – Two sets of related data plotted as ordered pairs on the same graph.
simple carbohydrate – A form of a carbohydrate, such as sugar, that provides quick energy.
upper Quartile – The median of the upper half of a set of numbers.
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steps for classrooM activity
Warm-up (5 minutes)
• Have students poll each other to see who has had a power, energy, or soft drink in the past few days.
Ask students to name some of their favorite drinks and why they drink them, for example for taste,
sports endurance, and quick energy or because of advertising and friends. Record information on
the board.
• Poll students to see who has had a glass of milk in the past few days or have consumed milk with
cereal. Record the count on the board. Ask students why they drink milk, for example because of taste,
parent pressure, or keeping bones and teeth healthy.
Before the activity (10 minutes)
• Remind students that a survey is a way to gather data and a graph is a way to display the data. A
scatter plot is a coordinate graph used to see how closely two sets of data are related. Students will
create two scatter plots to see if there is a correlation between the consumption of sugar-sweetened
drinks and the number of cavities and consumption of milk and the number of cavities.
• Remind students that a scatter plot needs a title, a scale, and label for each axis.
• Remind students of established expectations and procedures for group work.
activity (20 minutes)
• Display “Age Versus Sport Participation” scatter plot overhead. Explain that the data can be used to determine the correlation between the age of adults and their participation in sports.
• Review concepts of a scatter plot. When points on a scatter plot are close to forming a straight line,
there is a correlation. When two quantities increase or decrease together, there is a positive correlation.
When one quantity increases and another quantity decreases there is a negative correlation.
• Model plotting the points based on the data.
• Ask students to describe their interpretation of the scatter point data and how age influences the
amount of exercise. (Responses may include: As age increases exercise decreases. This graph
demonstrates a negative correlation between age and exercise.)
• Discuss the findings of this survey. Why is there an increase at ages sixty-five to seventy-five?
(Possible answers: People are retired and now have more time to play sports. A decrease at age
seventy-five+ could show a physical inability to play as many sports at this age.)
• Distribute survey worksheets. Tell students they will work in two groups. One group will survey students
to see if there is a correlation between sugar-sweetened drinks and number of cavities. The other group
will survey students to see if there is a correlation between milk consumption and number of cavities.
The teacher will determine the poll sampling.
• Distribute paper to students in each group (Group One – Sugar-Sweetened Beverages and Number of
Cavities receives blank paper of one color and Group Two – Milk Consumption and Number of Cavities
receives blank paper of a different color). Explain that within each group students will collect data from
their classmates.
• To keep information confidential, direct students to write the estimated number of ounces of sugarsweetened beverages or milk and the number of cavities on a blank piece of paper. Ask students to be
sure to label which number represents ounces and which number represents the estimated number of
cavities. Inform students that they can enter their own data or data for another family member, and if
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they aren’t sure, they can estimate the data. Students then fold the paper and put it in a poll box/basket.
• Each group will create a scatter plot to represent the data collected. Students will determine if there is a
correlation, and if it is a positive or negative correlation.
• Ask student groups to choose a spokesperson to share the purpose of the graph and their findings with
the class.
activity results (10 minutes)
• After students complete the scatter plot and worksheet, they share their results. Have a spokesperson
share the group’s interpretation of their findings, including a determination of a negative, positive, or
no correlation.
• Students should share the purpose of the scatter plot when making their presentations.
Mathematics discussion (5 minutes)
• Ask students the purpose of a scatter plot with two variables.
• Ask students, “If the points make no apparent line, is there a correlation between the two variables?”
“If the slope of the line is declining, what type of scatter plot is represented?” “If the line is increasing,
what type of scatter plot is represented?”
• Remind students that a scatter plot is used by researchers to interpret data and to determine a correlation between behaviors and outcomes. Explain that today they looked at two behaviors (drinking milk
and drinking sugary drinks) to see how each behavior relates to an outcome (the number of cavities).
• Ask a student to summarize the class’ findings of the correlation between the two behaviors and the
outcome (cavities). Ask students if this is what they expected and have them discuss why there may
or may not be a correlation. (Responses may include: There was a positive correlation between the
number of sugar-sweetened drinks and cavities and a negative correlation between the number of
glasses of milk and number of cavities. Sugary beverages surround teeth with sugar and cause bacteria
to grow and produce acid that damage teeth. By drinking sugar-sweetened drinks instead of milk,
children are at risk of not getting the calcium that is needed to build strong teeth.)
• Inform students that other researchers found positive correlations between drinking many sugarsweetened beverages and increased numbers of cavities, rates of obesity, and risk for type 2 diabetes.
Nutrition discussion (5 minutes)
• Milk and other calcium-rich foods is a very important component of children’s daily diets. Students
should aim to drink milk or eat other calcium-rich foods three times a day to build strong bones and
healthy teeth. There are many sources of calcium, for example low-fat or nonfat cheese, yogurt, and
calcium-fortified orange juice or green leafy vegetables and soy or rice milk enriched with calcium.
• Sports drinks are high in sugar and were designed to benefit those who are exercising for 60 to 90
minutes, or in very hot conditions. These drinks and other high-sugar beverages can add unneeded
extra sugar and calories that can be harmful to teeth and overall health.
closing (15 minutes)
• Return to the list of drinks that was created at the beginning of the lesson and the reasons that students
consume them. Ask student volunteers to circle reasons that were due to internal (taste, thirst) and
underline external influences (advertising, parents, friends).
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• Discuss which influences have the biggest impact on students beverage choices. Review the list of
influences (reasons) and have students give a thumbs up for influences that encourage healthy choices
(write a plus sign next to each influence) and a thumbs down for those that encourage less healthy
choices (write a minus sign next to each of these influences).
• Ask students to generate strategies they have used to successfully overcome negative influences. List
them on the board. Remind students that they can share and use these strategies at any time to motivate
them to make healthy drink choices.
• Tell students that for homework they are going to explore another correlation and suggest strategies to
make healthy choices based on the results.
• Another ingredient in some energy drinks is caffeine. Caffeine used in moderation can increase energy
and alertness. However, over-consumption of caffeine can have many health risks, especially for children
because they are growing and often are smaller in size when compared to adults.
• Distribute homework worksheet. Students will create a scatter plot comparing sugar and caffeine levels in
sports drinks. Students will share their findings with their parents.
assessment
• Students complete scatter plots in class and as homework and use the data representation to discuss
relationships between food consumption and health.
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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

• Have students review the data for the number of eight-ounce glasses of sugar-sweetened beverages consumed each week and determine the median. Ask students to determine the median for the number of eight-ounce glasses of milk consumed by the group.
• Complete Children's Power Play! Campaign – activity 5: “Fruit, Vegetable, and Power
Play! Challenge.” After students complete their journals, have them record the number
of cups of fruits and vegetables they ate on one day on a piece of paper. Have one
student collect the results and another write the results on the board or flip chart.
• Have students determine the median for cups of fruits and vegetables consumed. How
does the median value compare to the recommended cups of fruits and vegetables
(3 to 5 cups are recommended each day). What other calculations could be used to
look at average fruits and vegetables consumption?
• How do students’ fruits and vegetables consumption impact the class median? How
can the median value be changed to have a value closer to the recommended number
of cups?
• Ask students to brainstorm things they could say to each other to encourage them to
include more fruits and vegetables to shift the median value to a higher value.
• Have students collect physical activity data and repeat the process.

resource

Exercise Your Options (CHKRC ID #5331), lesson 4: “Today I Ate.”

standards

Mathematics
Mathematical Reasoning 1.0, 1.1
Statistics, Data Analysis and
Probability 1.0, 1.2

health
Essential Concepts
Grades 7 and 8 1.6.N
Interpersonal Communication
Grades 7 and 8 4.2.N
Health Promotion
Grades 7 and 8 8.3.N
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activity

• Have students research the effects of caffeine and children’s health, using valid sources
of information.
• Based on their research findings, students write to their elected officials to request
that caffeine content and guidelines for caffeine intake are included on “Nutrition
Facts” labels.
• Ask students to include graphs or other visuals in their letter to emphasize the
correlation between caffeine and teen health.

resources

Sample valid online resources for research:
American Academy of Pediatrics - http://www.aap.org
Kids Health - http://kidshealth.org

standards

Mathematics
Mathematical Reasoning 1.1, 3.3

health
Essential Concepts
Grades 7 and 8 1.1.N
Accessing Valid Information
Grades 7 and 8 3.1.N
Interpersonal Communication
Grades 7 and 8 4.2.N
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activity

• Student groups use valid sources of information to determine the quantities of other
sources of calcium compared to one eight-ounce cup of low-fat milk.
• Tell students that the amount of calcium needed each day is roughly equal to the
quantity of calcium in three eight-ounce glasses of low-fat milk.
• Instruct student groups to create a teen tip sheet for getting the recommended amount
of calcium each day. Tell student groups to include in their tip sheet:
• Why calcium is important for teen health.
• The daily recommended amount of calcium-rich foods or calcium each day.
• Graphs to compare the amount of calcium in sample foods compared to the amount
in one eight-ounce glass of low-fat milk.
• A section on low-fat calcium-rich foods for teens who can’t drink milk.
• A calcium-rich recipe.
• Ask student groups to share their tip sheet with the class.

resources

Sample valid online resources for research:
Center for Young Women’s Health – http://www.youngwomenshealth.org/calciuminfo.html
Harvest of the Month – http://www.harvestofthemonth.com
MyPlate – http://www.ChooseMyPlate.gov: 10 Tip Sheet Series - Got Your Dairy Today?

standards

Mathematics
Statistics, Data Analysis, and
Probability 1.1
Mathematical Reasoning 1.1

Health
Essential Concepts
Grades 7 and 8 1.1.N, 1.2.N, 1.10.N
Accessing Valid Information
Grades 7 and 8 3.1.N
Health Promotion
Grades 7 and 8 8.1.N, 8.3.N
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resource WeB sites aNd refereNces
American Dental Association – http://www.ada.org
Provides a source of oral health-related information for dentists and their consumers. The site includes
research, recommendations, and information about careers in dentistry.
American Dietetic Association – http://www.eatright.org
Find practical information and tip sheets for healthy eating. The site also provides contact information for
local dietitians and nutrition resources.
“Beverage Intake in the United States” ‒ www.beverage guidancepanel.org.
This University of North Carolina at Chapel Hill online resource features recommendations and analysis of
beverage intake in the United States.
2010 Dietary Guidelines for Americans, The – http://www.health.gov/dietaryguidelines
These guidelines provide evidence-based nutrition information and advice and serve as the basis for
Federal food and nutrition education programs. Find tools, posters, and brochures for consumers and
health care professionals.
KidsHealth – http://kidshealth.org
Find research-based information provided by the Nemours Foundation's Center for Children's Health
Media. The KidsHealth site provides families with information and advice about a wide range of health
issues that affect children and teens.
MyPlate – http://www.myplate.gov
This United States Department of Agriculture online resource features personalized eating plans, interactive tools, classroom materials, posters, brochures, and advice for choosing food from every food group.
National Institutes of Health – http://www.nlm.nih.gov/medlineplus/caffeine.html
Access information on the content of caffeine in foods and the impact of caffeine on health for a variety of
age groups. The online resource provides nutrition information on many other topics.
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Age Versus Sport Participation
scatter plot – overhead
Y-axis = Percentage of adults who participate in sports
X-axis = Age group
70
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65-74

75+

age Group

Data collected:

68% of adults, ages 18-24, participate in sports
61% of adults, ages 25-34, participate in sports
51% of adults, ages 35-44, participate in sports
40% of adults, ages 45-54, participate in sports
18% of adults, ages 55-64, participate in sports
22% of adults, ages 65-74, participate in sports
12% of adults, ages 75+, participate in sports

Source: Algebra to Go: A Mathematics Handbook. 2000. Great Source Education Group, a division of
Houghton Mifflin Company (Adapted)

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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Power Drinks Energy Source or Health Risk?
sugar-sweetened drink survey Worksheet
student #

Number of 8-ounce
sugar-sweetened
drinks per Week

Number of cavities
in the past
five years

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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Power Drinks Energy Source or Health Risk?
Milk survey Worksheet
student #

Number of 8-ounce
Glasses of Milk
per Week

Number of cavities
in the past
five years

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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Power Drinks Energy Source or Health Risk?
homework – page 1 of 2
Name: ____________________________________
1. Listed below are data from a possible experiment that researched the effect of caffeine on sleep problems
in teens. Create a scatter plot to examine the correlation between the amount of caffeine consumed and
number of sleep disturbances. Title the graph and label the x axis and y axis, and answer the questions below.

item

amount of
caffeine consumed
per day

Number of sleep
disturbances
per Night

Teen 1

320.0 milligrams

9

Teen 2

34.0 milligrams

2

Teen 3

55.0 milligrams

4

Teen 4

160.0 milligrams

5

Teen 5

0 milligrams

1

Teen 6

0 milligrams

2

Teen 7

0 milligrams

0

Teen 8

5 milligrams

1

Teen 9

400 milligrams

12

Teen 10

70 milligrams

6

a. Briefly describe the results of the scatter plot. Did it indicate a correlation between caffeine consumption and
sleep disturbances? Describe the correlation observed (positive, negative, no correlation).
b. How might high intakes of caffeine impact a teen’s health and school work?

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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Power Drinks - Energy Source or Health Risk?
homework – page 2 of 2
Name: ____________________________________
2. Levels of sugar and caffeine are often high in energy and sports drinks. The daily recommended intake of
sugar for children is not more than 10 teaspoons (40 grams) based on a 2,000-calorie diet. Teens should try
to limit caffeine consumption to no more than 100mg of caffeine daily, and younger children should have
even less.
item

serving size

amount of sugar

amount of caffeine

Energy Citrus Drink

8 ounces

31 grams

80.0 milligrams

Cola Soda

12 ounces

39 grams

34.0 milligrams

Citrus Soda

12 ounces

46 grams

55.0 milligrams

Dragon Energy

16 ounces

27 grams

160.0 milligrams

Lemon-Lime Soda

12 ounces

25 grams

0 milligrams

Milk – 1% low fat

8 ounces

13 grams

0 milligrams

Chocolate Milk – 1% low fat

8 ounces

25 grams

5 milligrams

Blended Coffee Drink

12 ounces

35 grams

70 milligrams

Use the information above and the work you completed on the scatter graphs to respond to these two scenarios.
a. Evan likes to grab energy drinks after school. He thinks they help him skateboard. He often drinks two
Dragon Energy drinks and a Citrus Soda. How much sugar and caffeine is he getting in one day? Based
on your scatter graphs and correlations, are Evan’s behaviors smart or a health risk? Why?

b. A friend is trying to protect her health by reducing sugar and caffeine. Which drinks would you
recommend? Give her one or two tips to help prevent negative influences and succeed.

Share this information with your family and have them sign the homework sheet for credit.
Parent Signature:
Source: KidsHealth. “Caffeine and Your Child.” Accessed September 10, 2010 from
http://kidshealth.org/parent/food/general/caffeine.html
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.

15

