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This book is dedicated  
to the teachers that selflessly 

give so much every day

We wish to thank family, friends, co-workers and teachers 
who have provided so much love, support and feedback.

The Science Education Partnership Award (SEPA) was created to improve K-12 health sciences 
education and to develop public awareness of life sciences. SEPA brings educators, media experts, 
community leaders, and biomedical and behavior scientists together in partnership to design and 
disseminate innovative K-12 science programs. SEPA is administered by the National Center for 
Research Resources, a component of the National Institutes of Health.

The Food, Math, and Science Teaching Enhancement Resource (FoodMASTER) initiative received 
five years of SEPA-Phase funding to develop the FoodMASTER Middle Curriculum and investigate its 
impact. Fourteen classrooms in eastern North Carolina participated in the pilot program. Initial results 
showed promise in using food as a tool to teach science to middle school students. 
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Introduction
Background

Food and YOU! Numeracy Matters is a grade 9-12 workbook focusing on nutritional assessment and 
food composition calculations for high school students, providing students with a story about high 
schoolers, Savannah and James. Both characters have common concerns and questions about their 
nutrition and health, and story information guides students in using mathematical equations to learn 
more about the characters’ concerns and exploration around topics having to do with health, food 
and nutrition. Under the direction of a teacher, students can complete the activities in the classroom 
to ensure accuracy and skill in using mathematical equations. Subsequently, students should be able 
to use mathematical equations to calculate their own numbers in private, later using the information 
to discuss their personal health with their parents and healthcare providers. The workbook aims to 
assist students in becoming acquainted with their own numbers in order to become mathematically-
literate consumers of healthcare information. Food is conducive to a learning process that uses 
multiple senses, one that is hands-on or virtual, inquiry-based and active. Utilizing food in learning 
allows for an interdisciplinary approach to concepts and ideas in a variety of scientific subjects like 
biology, chemistry, microbiology, nutrition, and health. Additionally, food labs are a dynamic way 
to teach math concepts such as numbers and operations, algebra, geometry, measurements, and 
problem solving.

Introduction
Welcome to the FoodMASTER Numeracy program, Food and YOU! The curriculum contained in this 
packet was developed by FoodMASTER with funding from the National Institutes of Health: Science 
Education Partnership Award (NIH SEPA) to present high school grade students with ten basic 
topics in foods. Each topic area includes lessons to take your students on an exciting and innovative 
exploration of food and mathematics. These engaging lessons will lead your students to develop new 
skills, causing them to think about learning in a way that is fun and exciting for everyone involved.

The student workbook pages are designed to be student-friendly and easy for both you and your 
students to follow. You are encouraged to read through the lessons ahead of time and decide on 
the best format (teacher-directed, small groups, or individual) for completing each lesson with your 
students. The method of implementation you chose may vary depending on the amount of time you 
have, the lesson’s level of difficulty, and the needs of your learners. 
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What it takes to be a FoodMASTER
Are you enthusiastic enough to be a FoodMASTER? The FoodMASTER activities found in this workbook 
take the commitment of a special teacher, one who is willing to take the extra time necessary to bring 
food and wellness education into the classroom. You will have enormous satisfaction watching as 
your students learn to apply real-life mathematics in the classroom. We hope that you will find the 
packet of materials easy to use and that it gives you the knowledge necessary to make the simple 
preparations you’ll need for teaching. If you are interested in learning more about each of the topics in 
FoodMASTER, check out www.foodmaster.org for more information. This website will also allow you 
to access the full FoodMASTER curriculum.

Sensitivity
This workbook is designed to help students learn how to practice a healthy lifestyle. Students will 
learn and explore how mathematics can be used to assess health and encourage healthy decisions. 
To understand how to practice a healthy lifestyle, one must first understand how health is defined. 
According to the World Health Organization, 

“Health is a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity” (World Health Organization, 2022).

Recent studies have shown that when weight is focused on as a sole indicator of health, an individual’s 
mental and/or social wellbeing may suffer. Despite this fact, weight and Body Mass Index (BMI) are 
commonly used parameters in a medical setting. Without considering factors such as an individual’s 
genetics, lifestyle behaviors, social history, socioeconomic status, and lab results, these numbers 
represent a small portion of the total health picture. When only weight or BMI are used to examine 
health, an individual may be inappropriately prescribed diet behaviors that may hinder their overall 
health and well-being. Additionally, this may increase the individual’s exposure to weight stigma and 
weight bias, which may also produce negative health outcomes. 

It is a common misunderstanding that something is inherently healthy if it promotes weight loss, but 
that often is not the case. Moreover, promoting many of the behaviors associated with popular diets 
such as restricting foods and/or food groups may increase the potential harm to one’s relationship 
with food to the point of developing an eating disorder or disordered eating. It is important to know 
that something that induces weight loss is not necessarily “healthy” and that individuals may be 
healthy at any weight. Educators can be a positive influence on their students by using a weight 
inclusive approach and language explaining that health can be achieved at any size. For example, 
all individuals, regardless of weight status, should engage in healthy eating and physical activity 
behaviors. If a student expresses a concern about their health status, they should consult with a 
healthcare professional. 

This workbook contains mathematical equations that can provide information about an individual’s 
body, but these equations only provide an estimation that can vary depending on the individual’s 
genetics, physical activity and other factors. This workbook is not intended to offer medical advice.
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By creating a safe space for children and adolescents to learn about their health, children and 
adolescents will be able to understand the importance of a healthy lifestyle. 

 Some ways to help create a weight inclusive and safe space include the following:

• Be mindful of word choices. Refrain from using the terms “fat,” “overweight,” “obese,” “extremely 
obese,” “chubby,” “plump,” and any other terms that may be seen as stigmatizing or shaming. 
Instead, aim to use terms that are neutral such as “healthy weight” or “associated with health 
risks.” Refrain from speaking about “dieting” or “weight loss.” Instead, focus on discussing healthier 
lifestyle choices such as consuming fruits, vegetables, and a wide variety of foods. Encourage 
students to use these neutral terms as well. 

• Protect the students’ privacy. Refrain from asking students to share their personal information 
such as their measurements. Instead, have students practice applying the skills learned with 
their own measurements in the privacy of their home. Refrain from collecting students’ work 
that includes their personal information. Instead, collect their work on the fictitious characters if 
a grade value on the work is needed. Refrain from using students as examples. Instead, use the 
fictitious characters provided in this workbook. 

• Refer students to their healthcare providers. Students may ask medical questions that may 
be outside the scope of health education practices. Refrain from providing students medical or 
nutritional advice. Instead, appropriately refer them to their healthcare providers. 

Students may need additional guidance when having conversations about health. If conversations 
start to become inappropriate or potentially harmful:

• Remind students about their word choice. Students may be unaware of how their word choice 
may negatively affect others. Remind students that some words may have a harmful connotation. 
Ask students to use neutral phrases when discussing the characters within the workbook.

• Remind students to use the characters within the workbook. Students may be unaware that 
discussing their classmates or people outside of the class may negatively affect others. Remind 
students that we should direct our focus on the characters within the workbook.

• Remind students that health information is private. Students may be unaware that discussing 
their health information or the health information of others may make some uncomfortable. 
Remind students that all health information should stay private, and if they were to have questions 
about their own health information, they should ask their healthcare provider.
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Responsible Use of Numbers
Healthcare professionals utilize numerical values of data to review aspects of one’s physical health to 
be able to prevent, treat, and manage illnesses that may affect an individual. This workbook consists 
of mathematical equations that healthcare providers may use to gain some information about an 
individual’s nutrition status and food intake. However, these equations only provide an estimation for 
learning how to work with numbers. This workbook is not intended to offer medical advice.

Every person is unique, and these equations are meant to be used in an educational context. The data 
may provide a peek into one’s physical health but cannot accurately determine a person’s overall 
health. For example, Body Mass Index (BMI) indicates that a person of a specified height and weight 
has a certain body weight status, which can be a helpful tool for assessing health risks. On the other 
hand, the calculation does not account for differences in body composition between genders and 
ethnicities (Heymsfield et al., 2016). Furthermore, there are very few studies that gauge the diagnostic 
accuracy of the BMI scale to diagnose someone as obese or overweight (Romero-Corral et al., 2008). 
While measures of weight and BMI may assist health professionals in some cases, the same numbers 
can also draw attention away from other health issues (Alberga et al., 2019). Too large of a focus on 
the numbers instead of the person results in poorer health outcomes. Teaching learners that no single 
equation or data point can determine their health and that their value is not tied to the number on 
their scale is critical.

Students may ask medical questions that may be outside the scope of health education practices. 
Refrain from providing students medical or nutritional advice since the equations used in this 
workbook only provides a limited view of an individual. Instead, refer them to their healthcare 
providers. 
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Introduction

Starting new all around 
Savannah and James are friends going into a new school year at __________________________. They 

enjoy different activities, but both have an appreciation for school, art, theater, music, dance, sports, 

animals, the environment, friends, and family. 

Savannah’s favorite subjects in school are language arts and science. She likes to paint and play 

instruments like the flute, piano, and guitar. Most of all, she loves being outdoors and playing with 

her friends. Every week, she rides bikes or horses, plays tennis, jumps rope, swims, and participates 

in her favorite activity, soccer. Savannah also loves dogs, and she volunteers regularly, helping with 

recycling and various environmental programs. 

James’ favorite subjects in school are history and mathematics. He likes to perform in school plays and 

enjoys all sports, especially football and bike riding. He also loves playing video games, watching his 

favorite T.V. shows, and talking with his friends about their favorite video games. 

Both Savannah and James want to be happy and healthy, now and in the future. They know that a 

good education, an excellent work ethic, and a healthy lifestyle are key to achieving their goals.

This school year, Savannah and James have decided they are going to learn how to make healthier 

lifestyle choices related to fitness and nutrition. They have started a school club called FAN (Fitness and 

Nutrition) Club. As part of this club, Savannah and James are going to learn about body composition, 

calories, fitness, nutrients, and how to make healthy food choices. Savannah and James hope you 

will become FAN Club members also and join them in learning new things about fitness, food, and 

nutrition. You can also work at home to learn about the healthy decisions you can make to achieve 

your goals!

(Your school name here)
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Section 1

Body Composition, Calories, and Fitness

ACTIVITY 1: 
HEIGHT, WEIGHT, & GROWTH CHARTS ............................4

ACTIVITY 2: 
CALCULATING BODY MASS INDEX .................................12

ACTIVITY 3: 
CALCULATING CALORIES ................................................18

ACTIVITY 4: 
EXPENDING ENERGY .......................................................26
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You may have learned in school that our bodies are made of mostly water. However, 
that is not all! Your body is made up of a combination of water, fat, muscles, and bones. 
The percentage of each of these makes up your body composition. 

You have probably noticed that we are all shaped differently. Some of us are tall, and 
some of us are short. Some of us are very thin, while others are heavier. This is because 
everyone has a different body composition. In addition, as we grow older, our bodies 
change even more. As you look around today, you will see that some of your friends 
may be growing faster than you, or that you may be growing faster than some of your 
friends. 

The way our bodies are shaped and the rate at which we grow are both related to body 
composition. Genetics and family history play a large role in how our bodies look, but 
food and physical activity are also significant. To grow up to be healthy adults, it is 
important we understand body composition, food, and exercise. In this section, we will 
explore different topics with Savannah and James to help us understand our bodies. 

Let’s get started!
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We can start to evaluate some aspects of shape and size by determining height and weight. 
Height is how tall you are in centimeters or inches. Weight is the force by which your body is 
pulled towards the earth, and it is measured using kilograms or pounds. Have you ever wondered 
about your own height and weight? Health professionals measure them by using a growth chart. 

A growth chart compares your height and weight to others of the same age and gender. Growth 
charts use percentiles to measure how one person compares with others in their age group. For 
example, if a teenager is in the 75th percentile for weight, it means that 75% of teenagers the 
same age are lighter and 25% of teenagers the same age are heavier. Growth charts can provide 
an early warning for potential health problems. If a teenager is below or above the recommended 
percentile range, the teenager may not be growing properly. 

However, if you are below or above the recommended percentile range, there is probably no reason 
to worry because there are factors like family history and genetics that can influence your growth.  
Have a discussion with your healthcare provider if you have any concerns. 

  ACTIVITY #1       

Height, Weight,  
& Growth Charts  
People come in all shapes and sizes! 
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Fun Fact:  
As we get older, we get shorter! This is because the cartilage 
between our joints gets worn out as we age. It is not unusual for our 
grandparents to be shorter than they were when young adults. 

CHECK YOUR THINKING

Use the reading to find and support your answers.

1. What units of measurement do we use for weight? On page 4, draw a box around them  

2. On page 4, underline the definition of growth chart.  

3.  If a child is in the 50th percentile for weight on the growth chart

 a. What percentage of people on the chart would weigh less?    50   %  

 b. What percentage would weigh more?    50   % 
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LET’S TRY IT TOGETHER 

Height, Weight, and Growth Charts

Here’s the Story
Savannah has noticed that she’s shorter than everyone in her class. On top of that, her friends in 
that neighborhood also seem to be heavier. Right now, at 17 years old, she is 110 pounds and 4 
feet 11 inches tall. Savannah is starting soccer in a few months, and she is scared she may be too 
small to play. Luckily, she is going to have a check-up soon with her healthcare provider. Let’s help 
Savannah find the percentiles for her height and weight. 

Directions
First, we need to convert Savannah’s height and weight. To do that, we can use the conversion 
method, converting her height from inches (in) to centimeters (cm) and her weight from pounds 
(lbs) to kilograms (kg). We just need a few conversion factors: 

 1 in = 2.54 cm

 12 in = 1 ft

 1 lb = 0.45 kg

What is Savannah’s height in centimeters?

 1.  Convert Savannah’s height to inches by multiplying the number of feet by 12.  Add the 
remainder of inches to this number. 

 

                                      in + 11 in  =                  in 

 2.  Convert Savannah’s height in inches to centimeters by multiplying the number if 
inches by 2.54.

 

ft x                =                   in          12 in
1 ft4 48

in x                   =                       cm          2.54 cm 
1 in59 149.86  

59 48
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What is Savannah’s weight in kilograms? 

 3.  Multiply Savannah’s weight by 0.45 kg.

Next, we need to use the girls growth chart (page 64) to figure out what is Savannah’s percentile 
for height. Find Savannah’s height in centimeters and her age on the growth chart. Use the 
horizontal (x) axis to locate Savannah’s age. Use the vertical (y) axis to locate her height. Place a 
circle at the point where Savannah’s age and height meet on the chart.  

 What percentile is Savannah for height?    under 5   %

Last, we need to use the girls growth chart again to figure out what is Savannah’s percentile for 
weight. Find Savannah’s weight in kilograms and her age on the growth chart. Use the horizontal 
(x) axis to locate Savannah’s age. Use the vertical (y) axis to locate Savannah’s weight. Place a circle 
at the point where her age and weight meet on the chart. 

 What percentile is Savannah for weight?    25   %

What do Savannah’s percentiles for height and weight tell you about her health status?

Answers may vary. Example: 95% of others are taller and 75% weigh more.

TRY IT ON YOUR OWN  

What percentile is James for height and weight? 
At 17 years old, James is 5 feet 7 inches tall and 185 pounds. He knows he is heavier and shorter 
than the other boys in his class. However, James does not worry about his weight because he 
wants to play football this year, and he knows to do so he must be big and strong. Yet, he’s heard 
from his friends that he must be a certain height and weight to play, and sometimes he has a 
tough time keeping up with the other kids while they are all playing football. He wonders if he’s 
at an appropriate weight and height for playing football. What do you think? Using the growth 
chart (page 63) and the conversion method, let’s try to figure out if James is at a healthy weight 
and height.

lbs  x                   =                 kg          0.45 kg 
1 lbs110 49.5 H
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First, convert height to centimeters and weight to kilograms. 

                                in + 7 in =                 in

                               in   x                       =                    cm

Next, use the growth chart to figure out James’ percentile for height:  25  %

Last, use the growth chart to figure out James’ percentile for weight.  95  %

Summarize It
1. What is James’ height in centimeters?  170.18 (or 170 cm if rounding) 

 
2. What is James’ weight in kilograms?  83.25 (or 83 kg if rounding)

 
3. What percentile is James for height?   25%

 
4. What percentile is James for weight?   95%

 
5.  What does James’ percentiles for height and weight say about his health status?

   Answers may vary. For example, 75% of others are taller than James; 95% of others weigh less 
than James.

ft  x                =                    in 12 in
1 ft

5 60

2.54 cm
1 in

lbs  x                   =                 kg          0.45 kg 
1 lbs

185 83.25

6760 

67
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TAKE IT HOME: HOW ABOUT YOU? 

Directions
Use the growth chart to determine your percentiles for height and weight. 

Measurement: You will need a tape measure and a scale to determine height and weight. 

First, figure out your weight in lbs and your height in inches. Convert height to centimeters and 
weight to kilograms. 

Next, use the growth chart to figure out your percentile for height:  _______ % 

Last, use the growth chart to figure out your percentile for weight:  _______ % 

Fun Fact:  
Your weight changes throughout the day, depending on how much 
you exercise and what you eat and drink. To get a more accurate 
measurement, weigh yourself first thing in the morning. Your weight 
can also change throughout the week, weighing yourself once in a 
while is recommended instead of weighing yourself daily.

H
ei

gh
t,

 W
ei

gh
t &

 G
ro

w
th

 C
ha

rt
s

H
ei

gh
t,

 W
ei

gh
t,

 &
 G

ro
w

th
 C

ha
rt

s



10  b  Body Composition, Calories, and Fitness   |   Activity  1

H
ei

gh
t,

 W
ei

gh
ts

 &
 G

ro
w

th
 C

ha
rt

s

Summarize it
1. What is your height in centimeters?

 
2. What is your weight in kilograms?

3. What percentile are you for height?

4. What percentile are you for weight?

 
5.  What do your percentiles for height and weight say about your health?

Thinking More Deeply
Show this information to your health care provider and discuss your findings.  What can you learn 
about the information you have shared? 
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In Activity 1, we learned that we all come in different shapes and sizes, and we can begin to 
evaluate whether we are at a healthy weight by looking at our height and weight. However, there 
are other factors besides height and weight that come into play when determining a healthy 
weight. Health professionals may determine body composition or body mass in order to evaluate 
health status. Body composition is the term used to describe the percentage of fat, bone, water, 
and muscle in your body. A healthy body needs an amount of each to be fit and energetic. Body 
mass index (BMI), which is calculated by dividing height in inches by weight in pounds, is an 
easier, but less precise, formula doctors use to determine health status. Your BMI tells you if your 
weight is appropriate in relation to your height. The formula looks like this: 

 BMI =                                                     x 703

Health professionals and researchers can use a BMI Growth Chart to track and compare growth 
patterns in teenagers that are the same age and gender. Over time, your health care provider 
might use the BMI Growth Chart to follow your growth to make sure you are growing as expected 
and to determine if you are at a higher risk for future health concerns. Expected growth is 

  ACTIVITY #2     

Calculating Body 
Mass Index
A healthy body is fit and energetic
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Weight (lbs) 
Height (in) x Height (in)
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Fun Fact:  
A more accurate measure of your health status is body composition. 
Bioelectrical impedance is a machine that finds your body composition 
by sending harmless electrical impulses throughout your body. 

measured on the chart within a range of percentiles. A percentile is a percentage out of a 100 that 
compares a teenager’s growth to other teenagers who are the same age and gender. For example, 
if a teenager is in the 75th percentile for BMI, then 75% of teenagers are shorter and/or lighter 
while 25% of teenager are taller and/or heavier. Percentile ranges look like this:

Weight Status Category Percentile Range

Greater Health Risks Less than the 5th percentile

Healthy Between the 5th and 85th percentile

Health Risks Between the 85th and 95th percentile

Greater Health Risks Greater than the 95th percentile

It’s important to know your BMI and to track BMI percentiles on the growth chart in order to monitor 
your health and growth. However, don’t worry if you are below or above the recommended percentile 
because various factors can affect growth. BMI calculations do have limitations, such as not taking 
body composition into account. Your overall body weight includes the weight of muscles, water, 
and bone – not just body fat. As a result, even individuals who are athletes could be in the “Greater 
Health Risk” percentile range simply because their higher percentage of muscle-rather than body 
fat-contributes to their overall weight. However, an unplanned weight loss may require a visit to your 
healthcare provider.  

CHECK YOUR THINKING

Use the reading to find and support your answers.

1. What does your BMI tell you about yourself? Draw a box around the correct answer.

2.  Using the BMI Growth Chart in the Appendix (page 65-66), circle the percentile range a 16-year-
old boy would be in if his BMI was in the 95th percentile.  

3. If your BMI was in the 30th percentile,
 a.  What percentage of teenagers on the chart would be shorter and/or lighter than 

you?  30  %
 b. What percentage of teenagers would be taller and/or heavier than you?   70  %
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LET’S TRY IT TOGETHER 

Calculating Body Mass Index

Here’s the Story
Lately, Savannah has been wondering if her shape and size are normal. She plays soccer almost 
every weekend, and most of the girls on her team are taller and heavier. Last week, at 59 inches 
tall, she weighed in at 110 pounds and she is 17 years old. Her coach often lets her play in games 
because she is able to run fast and maneuver quickly around the bigger players. While Savannah’s 
size is an advantage to her athletically, sometimes the other girls upset her because they make 
comments about her being so small. Savannah has thought about increasing the amount of food 
she eats to try to gain weight. Should Savannah be concerned about her weight? Let’s determine 
if Savannah is at a healthy weight for her height. How does Savannah’s BMI compare to other girls 
her age? 

Directions
First, underline Savannah’s height and weight in the above paragraph. Don’t forget your units! For 
this formula we will be using pounds and inches.   (See the growth charts in the appendix, page 
66.)

Next, let’s calculate her BMI. Round to the nearest tenth.

 BMI =                                                         x 703 

 x 703 =   22.2 BMI  

What is Savannah’s BMI?   22.2 BMI  

Last, we need to use the Girls BMI chart to figure out Savannah’s BMI percentile. Find Savannah’s 
BMI and age on the growth chart. Use the horizontal (x) axis to locate Savannah’s age. Use the 
vertical (y) axis to locate Savannah’s BMI. Place a circle at the point where Savannah’s age and BMI 
meet on the chart. 

What is Savannah’s BMI percentile?    Between the 50th and 75th  percentile

What does Savannah’s BMI percentile tell you about her health status?

A little bit over 25% of children have a higher BMI and a little bit over 50% of children 
have a lower BMI. Savannah is in the healthy percentile range.

Weight (lbs) 
Height (in) x Height (in)

110 lbs 
59  in x 59 in
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Greater Health Risks Less than the 5th percentile

Healthy Between the 5th and 85th percentile

Health Risks Between the 85th and 95th percentile

Greater Health Risks Greater than the 95th percentile

TRY IT ON YOUR OWN
James is 67 inches tall, weighs 185 pounds, and is 17 years old. He knows he is one of the bigger 
teens in his class, but he generally does not mind. No one bothers him about his size, and the 
coaches want him to play football since he would be great on defense. James’ grandmother tells 
him that their whole family is just built bigger, so he has come to accept his size. The only time 
James becomes concerned about his size is when he finds it hard to keep up with the other boys 
while playing football. Is James at a healthy weight for his height? How does James’ BMI compare 
to the BMI of other boys his age?  (See the growth charts in the appendix, page 65.)

Directions
First, identify James’ height and weight. For this formula we will be using pounds and inches. 

67 inches, 185 lbs

Next, let’s calculate his BMI. Round to the nearest tenth.

                                   x 703 = 29.0 BMI

Last, find James’ BMI percentile and circle it on your chart. 

 
95 percentile

185 lbs 
67 in x 67 in
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1. What is James’ height?    67 inches

 
2. What is James‘ weight?     185 lbs

 
3. What is James’ BMI?    29.0 BMI

 
4. What percentile is James’ BMI?   Above the 95th percentile

 
5. What does James’ percentile for BMI say about his health status?

Answers may vary. Example: James should to discuss his BMI with his healthcare provider to     
determine if he is at risk.  He likely needs further assessment of his body composition.

Thinking More Deeply
Based on their BMI Percentile, who has a greater risk for future health issues, Savannah or James? 
Explain your answer.

Answers may vary. Example – James is potentially at a greater risk because of his family history.

Suppose James remained at the same height but gained 10 pounds. What would be his new BMI? 

                                     x 703 = 30.5 BMI
195 lbs 

67 in x 67 in
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TAKE IT HOME: HOW ABOUT YOU? 

Directions
Use the BMI chart to determine your BMI percentile.

Measurement: You will need a tape measure and a scale to determine your height and weight. 
Round to the nearest whole number.

First, write down your height and weight.  For this formula we will be using lbs and in. 

Next, calculate your BMI.

__________________

Last, use the BMI chart to locate your BMI percentile. 

Summarize it
1. What is your height? 
 
2. What is your weight? 
 
3. What is your BMI? 
 
4. What percentile is your BMI? 
 
5. What does your BMI percentile say about your health status?

 

Weight Status Category Percentile Range

Greater Health Risks Less than the 5th percentile

Healthy Between the 5th and 85th percentile

Health Risks Between the 85th and 95th percentile

Greater Health Risks Greater than the 95th percentile
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Just like a car needs the energy from fuel to get its engine started, our bodies need the energy 
from food to keep us going.  In order to stay at a healthy weight, we need to eat enough food to 
give ourselves energy for all of our daily activities. It is important for us to have the right amount 
of food for our bodies because having too much or too little food is not healthy for us. The energy 
provided by food and drink is measured in calories. It’s easy to estimate how much food we each 
need for a healthy body. First, we need to know how many calories our bodies would normally 
burn if we did no physical activity. That’s called our resting metabolic rate, or RMR.  We can find 
our RMR by first knowing our height and weight. There are two RMR equations – one for boys 
and one for girls. Remember, kg is kilograms and cm is centimeters. The RMR equations are listed 
below: 

Girls:  [8.37 x (weight in kg)] + [4.65 x (height in cm)] + 200 = calories at rest

Boys: [16.25 x (weight in kg)] + [1.373 x (height in cm)] + 515.5 = calories at rest

Next, we use the energy balance equation, which tells us how many calories our bodies burn 
based on our level of activity. Using this equation, we can find our total energy expenditure 
(TEE), or the number of calories our bodies burn everyday doing physical activities. To find TEE, 

  ACTIVITY #3  

Calculating Calories
Our bodies need food to provide energy
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Fun Fact:  
Our bodies complete many tasks throughout the day that require 
energy. For example, our heart is constantly pumping blood to our 
whole body.  To work efficiently, our bodies use about 60-70% of the 
calories we consume each day to complete these tasks.

we multiply our RMR by the activity factor that best represents our level of activity, whether that 
is sedentary, light, or heavy activity. The more we move, the more fuel-or calories- our bodies 
need from food. Examples of sedentary activities might be sleeping, reading, or playing video 
games. Some light activities are walking, cleaning, and shopping. Heavy activities include running, 
swimming, and playing soccer. 

Resting Metabolic rate (RMR) x Activity Factor = Total energy expenditure (TEE)

Knowing total energy expenditure is important for maintaining a healthy lifestyle and weight. 
Not only does TEE tell us how many calories the body burns based on our activity level, but it also 
estimates how many calories we should eat or drink throughout the day. If we eat more calories 
than our TEE, we might gain weight. If we eat fewer calories than our TEE, we might lose weight. If 
we eat about the same number of calories as our TEE, we should maintain weight. 

CHECK YOUR THINKING

Use the reading to find and support your answers.

1.  Underline the definition of RMR or resting metabolic rate. 

2.  Draw a picture of a stick figure doing something that you think requires high-or heavy-
activity.

  Answers will vary 

3.  Circle the phrase in this reading that explains the purpose of the energy balance equation. 
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LET’S TRY IT TOGETHER 

Calculating Calories

Here’s the Story
Now that you have learned the basic vocabulary and formulas needed to understand your body’s 
energy balance, let’s see if you can calculate it! 

Let’s go back to Savannah and James, who are classmates and both 17 years old. During their 
after-school programs, they both really like to play outside. Savannah enjoys playing soccer, and 
James loves to play football. However, when it rains, they have to sit in the cafeteria instead of 
playing outside. Savannah reads, and James plays a handheld video game. Let’s figure out how 
many calories Savannah and James burn at different activity levels.

Directions
First, we need to figure out Savannah’s RMR, or how many calories she needs at rest. To calculate 
this, we need to pick the correct RMR equation based on gender:  

Girls:  [8.37 x (weight in kg)] + [4.65 x (height in cm)] + 200 = calories at rest

Boys: [16.25 x (weight in kg)] + [1.373 x (height in cm)] + 515.5 = calories at rest

Next, let’s calculate Savannah’s RMR:  If we know that Savannah is 59 inches tall and weighs 110 
pounds, we can figure out her height in centimeters and her weight in kilograms.  We just need a 
few conversion factors.  If you know that

 1 cm= 2.54 in   

 12 in = 1 foot (ft)

 1 lb = 0.45 kg

What is Savannah’s height in centimeters?  Round to the nearest whole number.

 1.  Convert Savannah’s height to centimeters by multiplying her height in inches by 2.54.

   59 in x 2.54 cm/in = 150 cm 
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What is Savannah’s weight in kilograms? Round to the nearest whole number.    

 2. Multiply Savannah’s weight by 0.45.

   110 lbs x 0.45 kg/lb = 50 kg 

Now, let’s use the RMR estimation equation for girls to find out Savannah’s resting metabolic rate .

Girls’Equation: [8.37 x (weight in kg)] + [4.65 (height in cm)] +200 = calories at rest

Show your work. Round to the nearest whole number.

(8.37 x   50 kg  ) + (4.65 x  150 cm  ) + 200 =    1316 calories   =  RMR

Last, let’s find Savannah’s total energy expenditure. To do this, we need to consider the different 
activity factors: sedentary, light or heavy activity. Using the chart below, multiply the activity factor 
that matches her energy needs by her RMR.

TEE (calories) = RMR x Activity Factor

Multiply by the physical activity factors in the table below. 

Let’s calculate for light activity. Round to the nearest whole number.

Savannah’s RMR x Activity factor = TEE 

 1316 calories   x 1.4 =   1842 calories  

1.2 1.3 1.4

Sedentary Light Heavy

Basic daily activities like 
walking, computer or 

screen time, watching TV

Jumping rope, basketball, dancing 
to music for up to 30 minutes

Dancing, playing 
basketball or soccer for at 

least an hour
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TRY IT ON YOUR OWN
Can you calculate James’ TEE if he goes to football camp and plays all day? James is 67 inches tall 
and 185 pounds. Round to the nearest whole number. Remember these steps and equations:  

First Next Last

Convert height and 
weight to centimeters 

and kilograms

Insert height in centimeters and 
weight in kilograms into the 

equation for RMR

Multiply James’ RMR 
and his activity factor                

Is playing football all day:

James’ Height: 

 67  in x 2.54 cm 

=  170  cm

James’ Weight: 

 185  lbs x 0.45 kg 

=  83  kg 

(16.15 x  83  kg) +  

(1.373 x  170  cm) +  

515.5

James’ RMR = 

               2089 calories      

1.2 (Sedentary)

1.3 (light activity)

1.4 (heavy activity)

TEE = 

2089 x 1.4 = 2925 calories

Fun Fact:  
An indirect calorimeter can more accurately measure your individual 
RMR.  It measures your breathing, oxygen consumption and your 
production of carbon dioxide.
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Fun Fact:  
Devices like fitness trackers can measure your physical activity 
throughout the day, estimating how many calories you burn.

Summarize it 

1.  What is James’ height in centimeters?   170 cm

 

2. What is James’ weight in kilograms?   83 kg

 

3. What is James’ RMR?  In other words, how many calories does his body need at rest? 

  RMR = 2089 calories  

Thinking More Deeply
What is James’ TEE if, instead of playing football, he watches TV with a friend all day? 

  TEE = 2507 calories 
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TAKE IT HOME: HOW ABOUT YOU? 

Directions
Work with a parent or another adult to do the activities below. Round to the nearest whole 
number.

Measurement:  You will need a tape measure and scale to determine height and weight. 

Girls:  (8.37 x weight in kg) + (4.65 x height in cm) +200 = calories at rest  
Boys: (16.25 x weight in kg) + (1.373 x height in cm) + 515.5 = calories at rest

First Next Last

Convert height and 
weight to cm and kg

Insert your height in cm and 
weight in kg into the equation for 

RMR

Multiply your RMR and 
activity factor based on the 

activity of your choice

 

Your Height:

______ in x 2.54 cm =  

______ cm 

Your Weight:

______ pounds x 0.45 kg = 

______ kg 

(________ x  ________ kg) + 

(_______ x ________ cm)  +  

_________

 

Remember, there are different 

numbers for boys and girls.

Your RMR =

_____________________________ 

 

Your Activity: 

______________________

1.2 (Sedentary)

1.3 (Light activity)

1.4 (Heavy activity)

TEE = 

______________________
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Summarize it

1. What is your height in centimeters? 

 

2. What is your weight in kilograms? 

 

3. What is your RMR?  In other words, how many calories does your body need at rest? 

 

4. What are the total calories you need on days that you are only lightly active?

 

5. What are the total calories you need on the days that you are heavily active?
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In the last section, you learned that our bodies are like cars. Like cars, we require fuel, or energy, 
in the form of calories, which we get from food. In order to remain at a healthy weight, we need 
to eat the right number of calories and nutrients. Sometimes we eat too many calories than we 
need. When that happens, our body stores the excess calories as fat, which we can use later when 
needed. If we eat too little calories, we may not have enough energy for our daily activities. 

You probably know that it is important to have physical activity, which is any body movement 
that demands more energy than is expended when your body is at rest. In other words, your body 
uses energy to complete tasks like running, skating, or even cleaning. Physical activity is important 
because it helps your body become stronger and improve bodily functions. The number of calories 
used during any activity is known as energy expenditure. 

Having completed Activity 3, you now know how to estimate the number of calories you need 
in order to have a healthy body. Now its time to learn how much energy you use while doing 
different physical activity. We’ve already learned about activity factors in the TEE equation. In this 
activity we will learn another estimate called the Metabolic Equivalent of a Task (MET). This is 
the variable used to help us calculate the amount of energy used during different activities. This 

  ACTIVITY #4         

Expending Energy
It is important to be physically active
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number can differ depending on the activity you are doing. Look at the chart below to see the 
variable for each task. Note that the harder the task, the higher the variable. 

Activity MET Variable
Sleeping, reading, watching TV 1.0

Playing Video Games 1.5

Playing an Instrument 1.63

Walking, Slowly 2.0

Housework (sweeping, mopping, cutting grass, and cleaning room) 3.0

Walking, Fast 3.0

Bicycling 4.0

Dancing 4.8

Soccer 7.0

Basketball 8.0

 
Once you find the MET variable for your activity, you can use the equation below to figure out the 
number of calories you burned while doing that activity. 

 MET Variable x 3.5 x Weight in Kilograms(kg) = Calories used per minute 
 200

CHECK YOUR THINKING

Use the reading to find and support your answers.

1.  Draw a picture of a stick figure doing a physical activity.  

   Answers will vary 

2.  Underline the definition of energy expenditure. 

3.  In the chart above, circle the MET variable for playing an instrument.  
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LET’S TRY IT TOGETHER 

Expending Energy

Here’s the Story
Savannah has been going to soccer practice twice a week. She also plays with her neighborhood 
friends after school. They enjoy riding their bikes, playing at the park, and jumping rope. Savannah 
wants to know how many calories she uses during different activities. 

Let’s calculate how many calories Savannah uses while playing soccer for one minute.

                      MET Variable x 3.5 x Weight in kg   = Calories used per minute 
 200

Directions
First, let’s identify the MET variable needed for our equation. Underline Savannah’s activity in the 
above paragraph, and then find Savannah’s activity in the chart. Circle the MET variable for that 
activity. 

Activity MET Variable
Sleeping, reading, watching TV 1.0

Playing Video Games 1.5

Playing an Instrument 1.63

Walking, Slowly 2.0

Housework (sweeping, mopping, cutting grass, and cleaning room) 3.0

Walking, Fast 3.0

Bicycling 4.0

Dancing 4.8

Soccer 7.0

Basketball 8.0

 
Next, we need to calculate Savannah’s weight in kilograms. She weighs 110 pounds. We can figure 
out her weight in kilograms using the following conversion factor: (Round to the nearest whole 
number)

 1 lb = 0.45 kg
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What is Savannah’s weight in kilograms?

110 lbs x 0.45kg/lb = 50kg

Last, let’s calculate how many calories Savannah used per minute playing soccer: (Round to the 
nearest whole number)

MET x 3.5 x Weight in kg ÷ 200 

                      (  7.0  ) x 3.5 x (  50   kg) =   6 calories used per minute   
 200

Thinking More Deeply
Can you calculate how many calories Savannah would use if she played soccer for 60 minutes? 
Show your work below.

6 calories used per minute x 60 minutes = 360 calories used per hour

TRY IT ON YOUR OWN
James normally loves to play football. However, his grandmother gave him a new video game 
for his birthday, so he has been doing that rather than playing football with his friends.  Can you 
calculate how many calories James uses per minute while playing video games? 

Directions
First, identify the MET variable needed for our equation. Underline James’ activity in the above 
paragraph, and then find that activity in the below chart. Circle the MET variable for that activity. 

Activity MET Variable
Sleeping, reading, watching TV 1.0

Playing Video Games 1.5

Playing an Instrument 1.63

Walking, Slowly 2.0

Housework (sweeping, mopping, cutting grass, and cleaning room) 3.0

Walking, Fast 3.0

Bicycling 4.0

Dancing 4.8

Soccer 7.0

Basketball 8.0
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Next, calculate James’ weight in kilograms. He currently weighs 185 pounds. You can figure out 
his weight in kilograms using the following conversion factor: 1 lb = 0.45 kg (Round to the nearest 
whole number) 

185 lbs x 0.45 kg/lb =  83 kg   

  

Last, calculate how many calories James used per minute: (Round to the nearest whole number)

(  1.5  ) x 3.5 x (  83   kg) ÷ 200 =    2 calories burned per minute  

Summarize it
1.  What is the MET variable for James’ activity?   1.5 

2.  What is James’ weight in kilograms?    83 kg 

3.  How many calories did James use per minute?   2 calories 

Thinking More Deeply
Can you calculate how many calories James would use if he played video games for 120 minutes. 
Show your work. 

If using 2 calories used per minute x 120 minutes = 240 calories for 120 minutes

TAKE IT HOME: HOW ABOUT YOU? 

Directions
Work with your parent or another adult to do the activity below. 

Measurement: You will need a scale to find your weight in lbs.

First, pick one activity from the MET chart below you’ve done at least once this week. Circle the 
MET variable for the activity you’ve choosen. 
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Activity MET Variable
Sleeping, reading, watching TV 1.0

Playing Video Games 1.5

Playing an Instrument 1.63

Walking, Slowly 2.0

Housework (sweeping, moping, cutting grass, and cleaning room) 3.0

Walking, Fast 3.0

Bicycling 4.0

Dancing 4.8

Soccer 7.0

Basketball 8.0

Next, calculate your weight in kilograms. You can figure out your weight using the following 
conversion factor: 1 lb = 0.45 kg (Round to the nearest whole number)

 

  

Last, calculate how many calories you used per minute doing your selected activity: (Round to 
the nearest whole number)

(____________) x 3.5 x (____________ kg) ÷ 200 = ____________

Summarize it
1.  What is the MET variable for your activity?

 
2.  What is your weight in kilograms?

 
3.  How many calories did you use per minute?

 

Think More Deeply
Use your answer from question 3 to calculate how many calories you would use in 30 minutes. 
Show your work.
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In Section 1, you learned how to assess your body composition and discovered the 
many factors that impact your body. These factors revolve around calories. You now 
know how to estimate the number of calories you need to function as well as how 
many calories you use during various physical activities. In this section, we are going to 
dig deeper into nutrients. You will learn about the several types of nutrients, the foods 
which contain these nutrients, how much of each nutrient you need, and how these 
nutrients function in your body. 

Typically, when people talk about nutrients, they are referring to vitamins and minerals. 
However, in this section, we will learn that there are other key nutrients, such as fat and 
water. What? Water? Well, technically, water is not a nutrient. However, like our key 
nutrients, we cannot live without water, so we must get it from our diet. 

Nutrients, which are necessary for maintaining our immune systems, have other 
important functions within our bodies. These include everything, from giving us energy 
so that we can enjoy our favorite sports, to playing a vital role in the development of 
healthy bones. Each nutrient is essential if we are to live long and healthy lives. We must 
get our nutrients from the foods and drinks we consume. 

Let’s get started!
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So far, we have learned we need energy to live. We get energy from food in the form of calories, 
and we use energy to work, play, do chores, even to breathe. Macronutrients are large molecules 
and the only nutrients that give us energy in the form of calories per gram. They are different than 
micronutrients, which are vitamins and minerals. Grams (g) are another measure of weight. There 
are three different types of macronutrients. These are fat, protein, and carbohydrates. 

Fat has had a bad reputation, but our bodies need it to stay healthy. Fat, or lipid, is the major 
source of energy our bodies store for later use. Fat provides our bodies with about 9 calories per 
gram.  We can find fat in foods like nuts, avocado, meat, milk, oil, and butter.

Another macronutrient is protein, which is very important because we need it to build and 
maintain different tissues in our bodies like muscles and organs. We also need protein to support 
our immune systems and protein is needed to heal our skin when we get a cut. Protein gives our 
bodies 4 calories per gram. We can find protein in foods like beef, poultry, fish, eggs, cheese, milk, 
beans, nuts, and soybeans. 

One final macronutrient we should look at is carbohydrates which, like fat, sometimes has a 
bad reputation. However, carbohydrates are, first and foremost, what our bodies use for energy. 

  ACTIVITY #5

Energy-Yielding Nutrients
We get energy from fat, protein and carbohydrates 
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Fun Fact:  
Although your brain is only about 2% of your total body weight, it uses 
more than 20% of your daily energy. That is one hungry brain!

CHECK YOUR THINKING

Use the reading to find and support your answers

1.  Underline the definition of macronutrients.   

2.  Draw a picture of a food that has protein in it.  

Answers will vary

3.  Write the number of calories per gram found in each macronutrient:

 Fat:  9   calories       Protein:   4   calories      Carbohydrates:   4   calories

Carbohydrates provide our bodies with us 4 calories per gram. We can find carbohydrates in foods 
like fruits, vegetables, bread, rice, and pasta. 

All three macronutrients are important if we wish to live healthy, happy lives, and we can’t exist 
without any of them. It is important to understand how fat, protein, and carbohydrates work in 
our bodies. A food’s caloric value, or the total amount of energy we get from that food, depends 
on the number of grams of each macronutrient in that food. In this activity we are going to help 
Savannah and James calculate the total number of calories in some of their favorite foods. 

En
er

gy
-Y

ie
ld

in
g 

N
ut

ri
en

ts



36  b  Understanding Nutrients   |   Activity  5

En
er

gy
 Y

ie
ld

in
g 

N
ut

ri
en

ts

LET’S TRY IT TOGETHER 

Energy-Yielding Nutrients

Here’s the Story
Savannah has had a long day of school, and now she is on her way to soccer practice. She’s feeling 
hungry before practice and would like a snack. She is having a hard time choosing which of her 
two favorite snacks she should eat before practice. She needs something that will give her energy.  
Can you help Savannah figure which snack has the highest number of calories?

Directions
First, we must identify how many grams of each macronutrient is in each food item. Review the 
charts below. 

Pudding Grams

Fat 10g

Carbohydrate 14g

Protein 2g

Nonfat Yogurt Grams

Fat 0g

Carbohydrate 15g

Protein 6g

Next, let’s help Savannah calculate the number of calories per gram of each macronutrient by 
using the conversion method. We just need to know a few conversion factors: 

Macronutrient Conversion Factor

Fat 9 calories/gram

Carbohydrate 4 calories/gram

Protein 4 calories/gram

How many calories of fat are present when we compare the yogurt to the pudding?

 1.  Convert the grams of fat to calories by multiplying the number of grams by 9.

   Yogurt =   0 g x 9 = 0 calories   Pudding =   10 g x 9 = 90 calories  
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How many calories of carbohydrates are present when we compare the yogurt to the pudding?

 2.  Convert the grams of carbohydrate to calories by multiplying the number of grams by 4.

   Yogurt =   15 g x 4 = 60 calories  Pudding =   14 g x 4 = 56 calories  

How many calories of protein are present when we compare the yogurt to the pudding? 

 3.  Convert the grams of protein to calories by multiplying the number of grams by 4.

   Yogurt =   6 g x 4 = 24 calories   Pudding =   2 g x 4 = 8 calories  

Last, let’s calculate the total number of calories present when we compare the yogurt to the 
pudding. We can use the following formula and the answers listed above:

Calories from Fat + Calories from Carbohydrates + Calories from Protein = Total Calories

Yogurt:  0  calories +  60  calories +  24  calories =  84 calories 

Pudding:  90  calories +  56  calories +  8  calories =  154 calories 

Which snack should Savannah pick if she wants one with the highest number of calories?

Pudding

Thinking More Deeply
What percent of the total calories in the yogurt is from fat?  What percent of the total calories in 
the pudding is from carbohydrates? 

Yogurt: 0% from fat  

Pudding: 56 kcal/154 kcal  x 100 = 36% from carbohydrates

Fun Fact:  
Kilocalories (kcal) is a unit of energy of 1000 calories. On food labels, 
the word “calorie” is commonly used to refer to a unit of food energy 
rather than kilocalorie. This means that 1 “calorie” on a food label 
represents 1000 calories of energy. En
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TRY IT ON YOUR OWN  
James is trying to find a delicious snack to eat while watching TV. However, he ate a lot during 
lunch today, so he really wants something light. Can you help James find the snack with the fewest 
number of calories?

Directions
First, identify how many grams of each macronutrient in each food item. Review the charts below. 

Pretzels Grams

Fat 1g

Carbohydrate 24g

Protein 3g

Microwave Popcorn Grams

Fat 10g

Carbohydrate 18g

Protein 3g

Next, using the conversion method, help James calculate the number of calories per gram of each 
macronutrient. 
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Macronutrient Number of Calories

Fat 10 g x 9 = 90 calories

Carbohydrate 18 g x 4 = 72 calories

Protein 3 g x 4 = 12 calories

Pretzels

Macronutrient Number of Calories

Fat 1 g x 9 = 9 calories

Carbohydrate 24 g x 4 = 96 calories

Protein 3 g x 4 = 12 calories
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Last, calculate the total number of calories present when we compare micrwave popcorn and 
pretzels. If you need help, use the conversion chart from the previous page. We can use the 
following formula:

Calories from Fat + Calories from Carbohydrates + Calories from Protein = Total Calories

Microwave Popcorn = 90 calories + 72 calories + 12 calories = 174 total calories

Pretzels = 9 calories + 96 calories + 12 calories = 117  total calories

Summarize It 
Complete the charts below: 

Calories in Microwave Popcorn

Macronutrient Number of Calories

Fat 90 calories

Carbohydrate 72 calories

Protein 12 calories

Total Calories 174 calories

Calories in Pretzels

Macronutrient Number of Calories

Fat 9 calories

Carbohydrate 96 calories

Protein 12 calories

Total Calories 117 calories

Which snack should James pick if he wants one with the lowest number of calories?

Pretzels
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TAKE IT HOME: HOW ABOUT YOU?

Directions
Find two of your favorite snacks at home. Using the nutritional information on the back of the 
package, have your parents or another adult help you locate the total grams of fat, carbohydrates, 
and protein for both food items. 

First, write down the total grams of fat, carbohydrates, and protein for both items in the charts 
below.

Next, calculate the calories of each macronutrient. Then, use the formula to calculate the total 
number of calories for each food item.

Your Food Item:

Fat

Carbohydrate

Protein 

Your Food Item: 

Fat

Carbohydrate

Protein 

Your Food Item: 

Macronutrient Number of Calories

Fat

Carbohydrate

Protein 

Total Calories

Your Food Item: 

Macronutrient Number of Calories

Fat

Carbohydrate

Protein 

Total Calories
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Thinking More Deeply
Which snack would you consume when you will need a lot of energy?

Which snack would you consume when you will not need a lot of energy?
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Vitamins and minerals, or micronutrients, are important if we want to live healthy, long lives. 
When compared to macronutrients (carbohydrate, protein, or fat molecules), micronutrients are 
quite a bit smaller. This means that, though we must have them to survive, they do not give us 
energy like macronutrients. Although they do not give us energy, micronutrients are needed in 
various systems and reactions that occur in our bodies. For example, did you know that Vitamin D 
and Calcium work together to keep our bones healthy?  Or that Vitamin C is called an antioxidant, 
which can help out our immune system?  It is important that we have the correct amounts of 
each vitamin and mineral. The recommended dietary allowance (RDA) is the level of nutrient 
recommended to keep each of us healthy. Your RDA for each nutrient varies depending on your 
age and gender. 

Vitamins are compounds made of organic (or living) material such as plants and animals. Minerals 
are elements made from inorganic (never living) material. Some examples of vitamins include A, 
D, E, and K. Some examples of minerals are calcium, phosphorus, potassium, and iron. Vitamins 
and minerals are measured in units of micrograms (µg) and milligrams (mg). We get vitamins 
and minerals from the foods that we eat, and we need certain amounts of each for our bodies 
to function properly so that we can stay in good health. If you have too little of any vitamin or 
mineral, your health will decline, and you could even be hospitalized. 

  ACTIVITY #6         

Vitamins and Minerals
Vitamins and minerals are important 
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There are two types of vitamins found in foods: fat-soluble and water-soluble. Fat-soluble vitamins 
are found in foods that have fat in them, like nuts and meat, and are stored in our bodies. Some 
examples of fat-soluble vitamins are Vitamins A and D, which can be toxic if too heavily consumed. 
Water-soluble vitamins mix with water and are usually found in foods with a lot of water in them, 
like fruits and vegetables. Some examples of water-soluble vitamins are Vitamins B and C. These 
vitamins are not stored for very long, so they quickly pass through our bodies. It is important to 
know the difference between fat-soluble and water-soluble vitamins so we can understand which 
foods are good vitamin sources. 

The best way to get the vitamins and minerals you need is to eat a healthy, balanced diet of fruits, 
vegetables, grains, proteins, and “healthy fats” (like nuts). However, some people are unable 
to get all the vitamins and minerals their bodies need, so a healthcare provider may prescribe 
or recommend a multivitamin or a specific vitamin or mineral supplement to make sure their 
nutritional needs are being met. The good news is that if you eat a healthy diet you won’t need to 
take supplements to add vitamins and minerals to what you eat. Vitamins come in many different 
forms, and it can be confusing to have to think about so many choices. Be sure to talk with your 
healthcare provider before taking vitamin and mineral supplements. 

CHECK YOUR THINKING

Use the reading to find and support your answers.

1.   Vitamins   are made from organic material and   minerals   are made from 
inorganic material.

2. Who should you talk to if you think you need to take multivitamins?

   Your Healthcare Provider

3. Draw a picture of something organic. Next, draw a picture of something inorganic.

   Answers will vary 

4. Underline the difference between macronutrients and micronutrients.
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LET’S TRY IT TOGETHER 

Vitamins and Minerals

Here’s the Story
Savannah is at the snack bar before her Saturday soccer game. Her mom has given her money to 
buy something to eat before the game. There are several choices, but Savannah wants to be sure 
to eat something healthy that will give her energy. She knows that string cheese has calcium, a 
mineral, which is healthy for her because it will help her bones grow and remain strong. Can you 
help her figure out how much calcium there is in string cheese?

Directions
First, review the chart of recommended daily allowances for the following minerals.

 

Recommended Daily Allowances (RDA)

Age Group
Calcium 

mg
Iron 
mg

Potassium 
mg

Males

14-18 y 1300 11 4700

Females 

14-18 y 1300 15 4700

Next, let’s review the total milligrams of calcium in string cheese.

String Cheese Total milligrams

Calcium 208 mg

Last, let’s calculate the percentage of Savannah’s RDA of calcium that she can get from eating one 
serving of string cheese.  Use the charts above to help you figure out the values. 

                                                       x 100 = Percentage of RDA FulfilledTotal amount of nutrient 
RDA
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By eating the string cheese, what percentage of Savannah’s RDA for calcium can be fulfilled? 
(Round to the nearest whole number)

Calcium: (  208   mg Calcium  ÷    1300   mg RDA Calcium ) x 100 =   16   %

Fun Fact:  
Antioxidants are chemicals found in fruits and vegetables. They reduce 
damage in the body which may cause deterioration in muscles, organs, 
and fat. Unlike what we know about vitamins and minerals, there is no 
specific RDA for the amount of antioxidants we need for our bodies to 
function. 

TRY IT ON YOUR OWN
James is having a sleepover with two of his best friends. He has picked out all sorts of snacks and 
drinks for them to eat throughout the night. One of the snacks James has selected is cheese puffs. 
Can you figure how much Vitamin A, a fat-soluble vitamin, there is in cheese puffs?

Directions
First, let’s review the chart below, so that James understands the RDA he needs of Vitamins A, C, 
and D. 

Recommended Daily Allowances (RDA)

Age Group
Vitamin A 

µg
Vitamin C 

mg
Vitamin D 

IU

Males

14-18 y 900 75 600

Females 

14-18 y 700 65 600
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Next, let’s review the total micrograms of Vitamin A found in cheese puffs. 

Cheese Puffs Total micrograms

Vitamin A 11 µg

Last, let’s calculate the percentage of RDA fulfilled for Vitamin A found in cheese puffs. (Round to 
the nearest whole number)

Total amount of nutrient ÷ RDA x 100 = Percent of RDA fulfilled

11 µg/900 µg x 100 = 1%

Summarize it

Vitamin Total micrograms in cheese puffs % RDA fulfilled

Vitamin A 11 µg 11 µg/900 µg x 100 = 1%

Thinking More Deeply
Foods that fulfill 20% of a person’s RDA for Vitamin A are considered good sources. Are cheese 
puffs a good source of Vitamin A? What snack options are rich in Vitamin A?

No, they only fulfill 1% of the RDA. Good snack options include carrot sticks, broccoli, cantaloupe, 
or hard cooked eggs.

TAKE IT HOME: HOW ABOUT YOU? 

Directions

Use the tables on the following page to calculate the percent of RDA fulfilled for Vitamin C and 
Potassium if you ate one plain, baked potato.  
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Recommended Daily Allowances (RDA)

Age Group
Vitamin C  

mg
Potassium 

mg

Males

14-18 y 75 4700

Females 

14-18 y 65 4700

1 plain, baked potato mg

Vitamin C 20

Potassium 610

First, identify the number of micrograms of Vitamin C and Potassium in a plain, baked potato. 

20 mg Vitamin C, 610 mg Potassium

Next, to determine the amount of Vitamin C in a plain, baked potato, use the formula to 
calculate the percentage of RDA fulfilled.

20 mg/75 mg x 100 = 27% Vitamin C OR 20 mg/65 mg x 100 = 31% Vitamin C

Last, to determine the amount of Potassium in a plain, baked potato, use the formula to calculate 
the percentage of RDA fulfilled. 

610 mg/4700 mg x 100 = 13% Potassium

Summarize it

Mineral
Total milligrams in a  
plain, baked potato

% RDA fulfilled

Vitamin C 20 mg 27% OR 31% 

Potassium 610 mg 13%

Thinking More Deeply
To be considered a good source of Vitamin C and Potassium, a food should fulfill at least 20% of 
your RDA. Is a plain, baked potato a good source of Vitamin C and Potassium?

A potato is a good source of Vitamin C, not potassium.
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“You must drink 8 cups of water a day!” You might’ve heard this from your parents, grandparents, 
friends, or even on television. In reality, the amount of water you need is not that easy to determine. 
Some people need less than 8 cups while others need more. The amount of water you need per 
day depends on your age, weight, activity level, and gender. 

A person’s fluid need is the amount of fluid an individual needs per day for the body to function 
properly and stay hydrated. Fluid refers to the water found in food and beverages. You do not 
have to drink just water to meet your fluid need. You can also get fluids from both foods and 
beverages including milk and soup, and from fruits and vegetables containing lots of water like 
watermelon and cucumber. In science, and in this activity, we will use milliliters (mL) as the unit 
of measure to represent fluids. 

Fluids are important for your body to stay healthy, and they must be replaced regularly because 
you lose water throughout the day. The human body loses water in four main ways: through 
the skin by perspiration (sweat), from the lungs by respiration (breath), from the intestines by 
defecation (bowel movements), and from the kidneys through urination. Your activity level 
can affect the amount of water you lose because you will sweat more during times of increased 

  ACTIVITY #7       

Estimating Fluid Needs
Everyone has different fluid needs 
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activity. Dehydration occurs when the body does not have enough water, and may cause 
dizziness, nausea, headache, dry lips and mouth, and difficulty urinating.

The following formula is used to find how much fluid a child needs a day in milliliters (mL).  This 
equation considers fluid from both food and beverages. 

 (20 mL/kg) x (Weight in kilograms (kg) - 20kg ) +1500 = Daily Fluid Needs

Remember: water sustains life! No living organism can live without it. Fluid is handy for much 
more than reliving the problems listed above. The human body uses water to regulate body 
temperature, maintain muscle tone, lubricate the joints and intestines, aid in digestion, and 
transport nutrients and oxygen. 

CHECK YOUR THINKING

Use the reading to find and support your answers

1.  Circle another word for perspiration. 

2.  Underline the definition of fluid.

Fun Fact:  
The average person could live without food for nearly a month, but we 
could only survive about one week without water. That’s how essential 
water is to our survival!



50  b  Estimating Fluid Needs   |   Activity 7

Es
ti

m
at

in
g 

Fl
ui

d 
N

ee
ds

LET’S TRY IT TOGETHER 

Estimating Fluid Needs

Here’s the Story
Compared to her friends, who never seem thirsty, Savannah thinks she drinks a lot. She is often 
thirsty when she wakes up, so she will drink a cup of water after she brushes her teeth. Sometimes, 
she will drink a cup of orange juice at breakfast along with the milk she adds to her cereal. At 
lunch she drinks 2 cups of milk and 2 cups of water. At practice, she can easily drink at least 2 
cups of water, and she drinks another cup when she gets home. Savannah is starting to wonder 
if this normal. She wants to know just how much fluid she should have every day. Let’s calculate 
Savannah’s fluid needs Savannah currently weighs 110 pounds. Here is the formula we need to 
determine Savannah’s fluid needs:

 (20 mL/kg) x (Weight in kilograms - 20 kg ) +1500 = Daily Fluid Needs

Directions
First, we need to know Savannah’s weight in kilograms. Convert Savannah’s weight from pounds 
to kilograms, using the following conversion factor:

 1 lb = 0.45 kg

What is Savannah’s weight in kilograms? 

 1.  Multiply Savannah’s weight by 0.45 

      110 lbs x 0.45  = 50   kg

Next, we need to calculate how many kilograms Savannah weighs over 20 kilograms. Subtract 20 
kilograms from Savannah’s total weight in kilograms. Use the following formula to figure out how 
many kilograms Savannah weighs over 20 kilograms. This answer will be used in the daily fluid 
needs equation. 

(Savannah’s weight in kg) - 20kg = the number of kg Savannah weighs over 20kg

  50   kg – 20kg =   30   kg 

 2.  How many kilograms does Savannah weigh over 20 kilograms? 

      30   kg
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Last, we need to use the fluid needs equation to calculate Savannah’s daily fluid needs in milliliters. 

 (20 mL/kg) x (Weight in kg - 20kg ) +1500 = Daily Fluid Needs

(20 mL/kg) x (  30   kg) + 1500 mL = Daily Fluid Needs in mL

 3. How many milliliters of fluid does Savannah need per day? 

   2100   mL 

Thinking More Deeply
What is Savannah’s daily fluid need in cups? Use the following conversion factor: 

1 cup = 236.6 mL  (Round to the nearest whole number)

2100 mL x     1 cup     = 9 cups

      236.6 mL

Did Savannah meet her daily fluid needs? 

Yes, throughout the day, Savannah drinks 9 cups of liquids.

TRY IT ON YOUR OWN
Now that we have calculated Savannah’s fluid needs, let’s try to calculate James’ fluid needs. 
James currently weighs 185 pounds. 

Directions
First, you need to know James’ weight in kilograms. Convert James’ weight from pounds to 
kilograms, using the following conversion factor:  1 lb = 0.45 kg

       185 lbs x 0.45 = 83 kg

Next, you need to calculate how many kilograms James weighs over 20 kilograms. Subtract 20 
kilograms from James’ total weight in kilograms. Use the following formula to figure out how 
many kilograms James weighs over 20 kilograms. This answer will be used in the daily fluid needs 
equation. 
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(James’ weight in kg) - 20kg = the number of kg James weighs over 20kg

83kg – 20 kg = 63 kg 

Last, you need to use the fluid needs equation to calculate James’ daily fluid needs in milliliters.  

(20 mL/kg) x (Weight in kg - 20kg ) +1500 = Daily Fluid Needs

(20 mL/kg)(63 kg) + 1500 mL = 2760 mL/day

Summarize it
1.  How many kilograms does James weigh?     83 kg

2.  How many kilograms does James weigh over 20 kilograms?   63 kg

3.  What is James’ daily fluid need in milliliters?     2760 mL

Thinking More Deeply
What is James’ daily fluid need in cups?  Use the following conversion factor: 1 cup = 236.6 mL

2760 mL x           1 cup            = 12 cups
236.6 mL

Fun Fact:  
The foods that contain the most water are fruits and vegetables.  
Watermelon are made up of about 92% water and cucumbers are 
made up of about 96% water!
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TAKE IT HOME: HOW ABOUT YOU? 

Directions
With a parent or another adult, use a bodyweight scale to determine your weight in pounds. Then, 
use the daily fluid needs equation to calculate your daily fluid needs. 

Materials: bodyweight scale and calculator

First, you need to know your weight in kilograms. Convert your weight from pounds to kilograms, 
using the following conversion factor: 1 lb = 0.45 kg

Next, you need to calculate how many kilograms you weigh over 20 kilograms. Subtract 20 
kilograms from your total weight in kilograms. Use the following formula to figure out how many 
kilograms you weigh over 20 kilograms. This answer will be used in the daily fluid needs equation. 

(Your weight in kg) - 20kg = the number of kg you weigh over 20kg

Last, you need to use the fluid needs equation to calculate your daily fluid needs in milliliters. Use 
the following equation to calculate your daily fluid needs. 

(20 mL/kg) x (Weight in kg - 20kg ) +1500 = Daily Fluid Needs

Fun Fact:  
Solid foods contribute up to 20% of our total fluid intake! The other 
80% is from beverages!

Summarize it
1. How many kilograms do you weigh?

2. How many kilograms do you weigh over 20 kilograms?

3. What are your daily fluid needs in milliliters?
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All the foods we eat contain calories that provide energy for our bodies. However, only some foods 
are also packed with nutrients. Nutrients are the components of food that we need to survive. 
There are six essential nutrients: carbohydrates, protein, fat, vitamins, minerals, and water. These 
nutrients contribute to our good health because each nutrient has a special function that builds 
up our bodies, keeping us strong and healthy. Eating a variety of foods that are packed with these 
nutrients is part of a healthy diet.

To eat a healthy diet, you need to make wise food choices. Choosing nutritious foods means 
selecting nutrient-dense foods that contain a high number of nutrients compared to calories. 
Examples of nutrient-dense foods are vegetables, fruits, whole grains, and milk. Poor food choices 
means selecting calorie-dense foods that contain calories with very few nutrients. Most fast food 
and processed foods, like snack chips, snack cakes and packaged cookies are calorie-dense. Many 
of these foods contain empty calories, with very few nutrients, supplying little or no nutritional 
value. It is okay to eat foods that have empty calories every now and then, but it is important to 
try to eat those nutrient-dense foods. 

  ACTIVITY #8        

Empty Calories
You need to make wise food choices
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How do you know if food is a nutrient-dense instead of just calorie-dense? Generally, fresh foods 
like fruits and vegetables are better choices than foods that have had sugars added during 
processing. You can check the nutritional value of a packaged food by reading the nutritional 
label. Vitamins and minerals in foods or drinks are measured in milligrams (mg) or micrograms 
(µg). 1 mg = 1000 µg.

CHECK YOUR THINKING

Use the reading to find and support your answers

1.  Circle the six essential nutrients found in foods. 

2.  Explain the difference between nutrient-dense foods and calorie-dense foods.  

   Nutrient-dense foods contain a high number of nutrients compared to calories while calorie-
dense foods contain calories with very few nutrients.

 
3.  In the previous page, draw a box around an example of a food that contains empty calories.  

4.  Underline the unit of measure that is used for vitamins and minerals as they appear on food 
labels.  
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LET’S TRY IT TOGETHER 

Empty Calories

Here’s the Story
Savannah and James are in the cafeteria line getting lunch. The cafeteria offers both fresh 
strawberries and strawberry-flavored fruit roll-ups. Savannah chooses to eat the fresh strawberries 
to eat with her lunch, while James picks the fruit roll-up.

Let’s examine the vitamin and mineral content of the strawberries and figure out if Savannah has 
picked a nutrient-dense or calorie-dense option. 

Directions
First, take a look at Table 1, listing the vitamins and minerals in Savannah’s strawberries. Put a star 
next to the column that shows the mineral content in strawberries. Put an “x” next to the column 
that shows their vitamin content. 

Next, in the table, circle the total number of calories per serving in strawberries. 

According to the table, how many calories are in one-cup serving of strawberries?

  50 calories  

Then, use the data from Table 1 to create a bar graph in Graph 1 and 2, illustrating the vitamin and 
mineral content found in strawberries. You may round each number to the nearest tenths place on 
the graph. Note: The unit of measure of vitamins and minerals can be either µg or mg.

Table 1: Micronutrients in Strawberries  
(1 cup, 50 calories)

Vitamins  Minerals 

Vitamin A: 142 µg Phosphorus: 40 mg

Vitamin B1: 40 µg Calcium: 27 mg

Vitamin C: 98 mg Potassium: 254 mg

*x
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Last, use Graphs 1 and 2 to help you decide whether if Savannah’s strawberries are nutrient dense 
or calorie dense. Remember that nutrient-dense foods contains large numbers of vitamins and 
minerals, while calorie-dense, or “empty calorie,” foods contain very few vitamins and nutrients. 

Based on the data from the graphs, are strawberries nutrient dense or calorie dense? 

Nutrient Dense

Fun Fact:  
Empty calorie foods include cookies, cake, soda, ice cream, and other 
junk foods. Are some of your favorite foods calorie dense? Don’t worry 
– just enjoy them only a few times a week.

Graph 1: Vitamins in Strawberries 
(1 cup, 50 calories) 

200 µg _____________________________  
175 µg _____________________________  
150 µg _____________________________  
125 µg _____________________________  
100 µg _____________________________  
  75 µg _____________________________  
  50 µg _____________________________  
  25 µg _____________________________  
    0 µg _____________________________

Vitamin A   Vitamin B1   Vitamin C

Graph 2: Minerals in Strawberries 

(1 cup, 50 calories) 

300 mg ____________________________  

250 mg ____________________________  

200 mg ____________________________  

150 mg ____________________________  

100 mg ____________________________  

  50 mg ____________________________  

     0 mg ____________________________

Phosphorus   Calcium   Potassium



58  b  Empty Calories   |   Activity  8Em
pt

y 
Ca

lo
ri

es

TRY IT ON YOUR OWN
Now that we have looked at the micronutrients in Savannah’s strawberries, let’s examine the 
vitamin and mineral content in James’ strawberry-flavored fruit roll-up to figure out if James 
picked a nutrient-dense or calorie-dense snack. 

Directions
First, take a look at Table 2 below, which lists the vitamins and minerals in James’ fruit roll-up.

Next, in the same table, find the total number of calories per serving of the fruit roll-up. 

Then, use the data from the table to create Graphs 3 and 4, representing vitamin and mineral 
content found in a single fruit roll-up. You may round each number to the nearest tenths place on 
the graph. Note: The unit of measure of vitamins and minerals can be either µg or mg.

Last, use Graph 3 and Graph 4 to help you decide whether James’ fruit roll-up is nutrient-dense 
or calorie-dense. 

Table 2: Micronutrients in Fruit Roll-up 
(1 roll-up, 50 calories)

Vitamins in Fruit Roll-up Minerals in Fruit Roll-up

Vitamin A: 0 µg Phosphorus: 0 mg

Vitamin B1: 0 µg Calcium: 0 mg

Vitamin C: 17 µg Potassium: 0 mg

Graph 3: Vitamins in Fruit Roll-up 
(1 roll-up, 50 calories) 

20 µg ______________________________  
18 µg ______________________________  
16 µg ______________________________  
14 µg ______________________________  
12 µg ______________________________  
10 µg ______________________________  
  8 µg ______________________________  
  6 µg ______________________________  
  4 µg ______________________________      
  2 µg ______________________________  
  0 µg ______________________________

Vitamin A   Vitamin B1   Vitamin C

Graph 4: Minerals in Fruit Roll-up 

(1 roll-up, 50 calories) 

300 mg ____________________________  

250 mg ____________________________  

200 mg ____________________________  

150 mg ____________________________  

100 mg ____________________________  

  50 mg ____________________________  

     0 mg ____________________________

Phosphorus   Calcium   Potassium
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Summarize it
1.  According to the graphs, how many calories are in 1 fruit roll-up?

  50 calories

 
2.  Based on the data from the graphs, is a fruit roll-up nutrient-dense or calorie-dense?

  Calorie-dense

Fun Fact:  
Some foods that you may think are healthy-like granola bars, sugar-
filled yogurts, and veggie straws-are actually empty calorie foods. 
Be sure to read the ingredients and food labels before making your 
selection.

Thinking More Deeply
Though one serving of strawberries and one serving of fruit roll-up both have 50 calories, they 
have very different micronutrient content. Based on what you’ve learned so far, which snack is a 
healthier option? Why?  

Answers may vary.  Example:  Strawberries have more vitamins and minerals than the fruit roll up. 
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TAKE IT HOME: HOW ABOUT YOU? 

Directions
Let’s figure out if milk is a nutritious beverage choice for you based on its micronutrient content. 
Use the table below to create your own graph, showing the minerals and vitamins in milk. 

Materials needed: colored pencils, pencil

First, find Table 3 listing the vitamins and minerals in milk.

Next, in the same table, find the total number of calories per serving of milk. 

Then, use the data from Table 3 create Graphs 5 and 6, representing vitamin and mineral content 
found in milk. You may round each number to the nearest tenths place on the graph. Note: The 
unit of measure of vitamins and minerals can be either µg or mg.

Last, use Graph 5 and Graph 6 to help you interpret if milk is nutrient-dense or calorie-dense. 

Table 3: Micronutrients in Milk 
(1 cup, 100 calories)

Vitamins in Milk Minerals in Milk

Vitamin A: 142 µg Phosphorus: 232 mg

Vitamin B1: 49 µg Calcium: 305 mg

Vitamin B2: 451 µg Potassium: 366 mg

Graph 5: Vitamins in Milk 

(1 cup, 100 calories) 

500 µg _____________________________  

400 µg _____________________________  

300 µg _____________________________  

200 µg _____________________________  

100 µg _____________________________  

    0 µg _____________________________

Vitamin A  Vitamin B1  Vitamin B2

Graph 6: Minerals in Milk 
(1 cup, 100 calories) 

400 mg ____________________________  
350 mg ____________________________  
300 mg ____________________________  
250 mg ____________________________  
200 mg ____________________________  
150 mg ____________________________  
100 mg ____________________________  
  50 mg ____________________________  
    0 mg ____________________________

Phosphorus   Calcium   Potassium
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Summarize it
1.  According to the graphs, how many calories are in 1 cup of milk?

  100 calories

 
2.  Based on the data from the graphs, is milk a nutrient-dense or calorie-dense food?

  Nutrient dense

Thinking More Deeply
The following table identifies the micronutrient content of soda. Compare that to the table on the 
previous page which identifies the micronutrient content of milk.

Table 4: Micronutrients in Soda 
(1 cup, 100 calories)

Vitamins in Soda Minerals in Soda

Vitamin A: 0 µg Phosphorus: 0 mg

Vitamin B1: 0 µg Calcium: 0 mg

Vitamin B2: 0 µg Potassium: 0 mg

One serving of milk and one serving of soda each have 100 calories, yet they have very different 
micronutrient content. Based on what you’ve learned so far, which beverage is a healthier option? 
Why?  

Answers may vary.  Example:  Milk is loaded with vitamins and minerals. 
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2 to 20 years: Girls

Body mass index-for-age percentiles
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