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Background

Here on Earth many of us have the luxury of eating whatever we 
want, whenever we want, with all varieties of food available to 
us.  In space, things are a little different! Some foods delivered to 
the International Space Station (ISS) can be eaten in their natural 
forms, such as brownies and fruit.  Others, such as macaroni and 
cheese or spaghetti, require the use of a machine to add water, 
rehydrating the food. Foods like this are dehydrated to reduce their 
weight.  

Astronauts do have an oven on station to heat their foods to the 
proper temperature; however, there is no refrigerator aboard the 
ISS.  Food needs to be packaged or processed properly to keep it 
from spoiling.  Condiments that we use regularly on Earth, such as 
ketchup, mustard, salt, and pepper are available to the astronauts 
on orbit.  Salt and pepper are contained in liquids because in their 
natural state, they would float away, or worse, clog an air vent or 
get stuck in a crew member’s eye!  Astronauts eat three meals a 
day - breakfast, lunch, and dinner with some snacks in between 
meals like we do.  

Nutritionists at NASA develop dietary guidelines that provide a 
balanced supply of vitamins and minerals to keep crewmembers 
healthy for long-duration spaceflights.  Caloric intake requirements 
differ among astronauts due to size and other factors such as age, 
metabolism, and gender.

Objective

Following this activity, students will be able to:

• Familiarize themselves with www.ChooseMyPlate.gov and
obtain their MyPlate Daily Checklists

• Research the caloric content and nutritional value of space
foods

• Construct one-day space food menus for a male and female
astronaut

• Calculate an individual’s Basal Metabolic Rate (BMR) using
variables provided

• Determine the number of kilocalories (kcal) of food energy
that an individual needs each day to maintain mass and
fitness

Today you will be researching the nutritional values of foods 
aboard the ISS and creating single day menus for a male and 
female astronaut.  In order to create these menus, you will first 
need to calculate each individual’s BMR, or basal metabolic rate.  
This is the rate at which the body uses energy for life processes 
and is determined by knowing a person’s gender, height, mass, 
and age.  All of these factors impact the body’s energy needs. 
BMR is based on metric measurements and is equal to the 
amount of kilocalories of heat energy a body generates in one day.  

1 kcal = 1,000 calories. 
A calorie is the amount of heat needed to raise the 

temperature of 1 milliliter of water 1 degree Celsius. 

Nutrition
Teacher Background

Grade Level: 6th-8th

Next Generation Science Standards (NGSS): 
MS-LS1-5. From Molecules to Organisms: Structures and Processes. 
Construct a scientific explanation based on evidence for how environmental 
and genetic factors influence the growth of organisms. Grade: 6-8

Common Core Standards for 
Mathematical Practice:
CCSS.MATH.CONTENT.5.OA.A.1 
Write and interpret numerical expressions

CCSS.MATH.CONTENT.5.MD.B.2 
Represent and interpret data

Suggested Time: 50 minutes

www.ChooseMyPlate.gov
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Nutrition (continued)

Nutritionists help plan menus based on recommended daily 
allowances to maintain energy level and good health.  Everything 
you eat and drink throughout your day matters, and the right 
balance of food can help you become healthier now and in the 
future.  

The MyPlate Daily Checklist (ChooseMyPlate.gov) shows your  
food group targets – what and how much of each group to eat 
within your target calorie allowance.  Your food plan is based on 
your age, gender, height, weight, and physical activity level.  For 
example, a male astronaut that requires 3,200 calories per day 
should aim to eat the following amounts from each food group 
per day: 2.5 cups of fruits, 4 cups of vegetables, 10 ounces of 
grains, 7 ounces of protein, and 3 cups of dairy.  Another goal of 
a healthy diet should be to limit consumption of sodium, saturated 
fat, and added sugars.  For our male example, the goal is to limit 
sodium to 2,300 milligrams per day, saturated fat to 36 grams 
per day, and added sugars to 80 grams per day.  

To create your own MyPlate Daily Checklist, first go to 
ChooseMyPlate.gov, select online tools, and enter your information 
using the MyPlate Checklist Calculator.  Finally, you can select your 
suggested calorie level from your age group using the checklist 
and begin your path to a healthier lifestyle!

Sources: NASA’s “Food for Thought” Activity Guide and 
ChooseMyPlate.gov

Materials

• Computer with access to internet

• A copy of the ISS Standard Menu Nutritional Data
(pgs. 10-18)

• Calculator

• Astronaut Energy Needs worksheet

Procedure

1. Ask students the question: Why do humans need food?

2. Watch the video STEMonstration: Nutrition.  Reinforce how
and why astronauts aboard the ISS must follow dietary
guidelines that provide a balanced supply of vitamins
and minerals to keep them healthy during long-duration
spaceflights.

3. Explain to students that long-duration spaceflight requires a lot
of food because there are typically six crewmembers aboard
the space station.  The number of crewmembers, caloric
intake, and nutritional requirements needed to maintain a
healthy diet determines the amount of food per mission.

4. Organize students
into pairs and
distribute the
Astronaut Energy
Needs worksheets
(pgs. 4-9).  Pairs
will calculate the
energy needs for
two astronauts (one
male and one female), with daily calorie requirements given.
Students will use the ChooseMyPlate.gov website to find
amounts of food groups necessary per day for each astronaut
based on their calorie levels.

5. Inform students that all measurements of mass and height
are in metric units (kilograms and centimeters).  Review the
relationship of metric and standard units. (1 kilogram = 2.2
pounds, 2.54 centimeters = 1 inch, etc.)

6. Review the mathematical procedures needed to determine
BMR, included on worksheets, and remind students that they
should first multiply factors within parentheses before adding
all of the numbers together.

7. In the worksheets provided, the answers determined will be in
kcal or kilocalories.  Discuss with students what a kcal is.

8. Have pairs calculate daily energy needs based on activity
by multiplying BMR for the male and female astronauts by
the exercise factor given.  Performing these calculations will
determine the number of calories needed for a day based
on the level of activity for each astronaut.  Ensure that the
students understand that on a day of heavy exercise, the body
requires more energy than on a day of rest.

9. Once the number of calories is determined for each
astronaut, have students find the nutritional requirements
for each individual using the MyPlate Daily Checklist from
ChooseMyPlate.gov.

10. Students will create 1-day menus for the male and female
astronaut based on the data collected from the Astronaut
Energy Needs worksheet and the MyPlate Daily Checklists.
The International Space Station Standard Menu Nutritional
Table is provided and lists every food that is available to the
crew on the ISS and includes the nutritional information for
each food item.

https://www.choosemyplate.gov/
https://www.choosemyplate.gov/
http://www.choosemyplate.gov/
http://www.choosemyplate.gov/
http://www.choosemyplate.gov/
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Astronaut Energy Needs 
Student Activity

Instructions
You and your team member are tasked with calculating daily energy needs for a male and female astronaut aboard the 
ISS. You will first use the basal metabolic rate (BMR) equations provided to find the BMR of each individual. Next, you will 
calculate the daily energy needs of each astronaut by multiplying the BMR with the given exercise factor.  You will then 
determine the number of calories needed for a day based on the level of activity for each astronaut. Understand that on a 
day of heavy exercise, the body requires more energy than on a day of rest.

MALE ASTRONAUT:  

AGE: 40				 HEIGHT: 183 centimeters				 MASS: 93 kilograms

MALE BMR EQUATION:  BMR = 66.47 + (13.75 x mass) + (5.003 x height) - (6.775 x age) 
Note: Use the values provided for the male astronaut in the BMR equation above and provide your results in the space below.  
For example, the age of the male astronaut is 40, so you would complete the age portion of the equation like so: (6.775 x 40) 

Results of Male Astronaut BMR Calculation:

BMR = 66.47 + __________________ + __________________ - _____________________

BMR = ___________________ kcal

FEMALE ASTRONAUT:  

AGE: 38				 HEIGHT: 155 centimeters				 MASS: 55 kilograms

FEMALE BMR EQUATION:  BMR = 655.1 + (9.563 x mass) + (1.850 x height) - (4.676 x age) 
Note: Repeat calculations below using female BMR equation. 

Results of Male Astronaut BMR Calculation:

BMR = 655.1 + __________________ + __________________ - _____________________

BMR = ___________________ kcal
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Astronaut Energy Needs 
Student Activity (continued)

DAILY ENERGY NEEDS BASED ON ACTIVITY (MALE)

BMR x exercise factor = actual needs in kcal

No exercise (TV, video games, sitting)				 ________ x 1.2  =    ______________ kcal

Moderate exercise (sports, exercise 3-5 days /week)			 ________ x 1.55 =   ______________ kcal 

Very active (hard exercise 5-7 days/week)				  ________ x 1.9 =     ______________ kcal

DAILY ENERGY NEEDS BASED ON ACTIVITY (FEMALE)

No exercise (TV, video games, sitting)				 ________ x 1.2  =    ______________ kcal

Moderate exercise (sports, exercise 3-5 days /week)			 ________ x 1.55 =   ______________ kcal 

Very active (hard exercise 5-7 days/week)				  ________ x 1.9 =     ______________ kcal

Menu Planning
On the next several pages, you will be creating 1-day menus for each astronaut (male and female) based on their BMR and daily 
energy needs (remember – astronauts are very active!)  You will be using the ISS Standard Menu Nutritional Data table, provided by 
your instructor in order to plan three meals and a snack for your astronaut for one day.  You should also reference the MyPlate Daily 
Checklists in this exercise to ensure each astronaut receives the correct amount of nutrients.  Once your menus are completed, write a 
paragraph summarizing why an astronaut should eat all foods included on the menu.
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Astronaut Energy Needs 
Student Activity (continued)

ONE DAY MENU (MALE ASTRONAUT)

BMR: ______________ kcal					 DAILY ENERGY NEEDS: ________________ kcal

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Breakfast

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Lunch
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Astronaut Energy Needs 
Student Activity (continued)

ONE DAY MENU (MALE ASTRONAUT)

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Snack

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Dinner

(write in space below)Paragraph Summary
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Astronaut Energy Needs 
Student Activity (continued)

ONE DAY MENU (FEMALE ASTRONAUT)

BMR: ______________ kcal					 DAILY ENERGY NEEDS: ________________ kcal

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Breakfast

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Lunch
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Astronaut Energy Needs 
Student Activity (continued)

ONE DAY MENU (FEMALE ASTRONAUT)

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Snack

FOOD ITEM KCAL PROTEIN (g) CARBS (g) FAT (g) MASS (g)

Dinner

(write in space below)Paragraph Summary
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