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Learning Lab 
Seeing the World through Satellites’ Eyes 

ESSENTIAL QUESTION— What is a satellite? 

Lesson Overview: 

• Engage — students will share their prior
knowledge about satellites and explore
what satellites are and how they are used.

• Explore — students will discuss the
relationship between the Sun, Earth, and the
Moon and demonstrate the movement of
the Sun-Earth-Moon system.

• Extend — students will explore how
satellites are launched into space; discuss
how satellites remain in orbit because of a
balance between velocity and gravity;
understand the difference between orbital
velocity and escape velocity; and
demonstrate the difference between
different types of Earth orbits.

• Evaluate — students will revisit the
Essential Question to define a satellite;
identify uses of satellites and the major
components of a satellite; design a next-
generation satellite to include a power
source, communication, computer,
guidance and navigations, cooling, and
payload (instruments for the mission).

Background Information: 

• The Earth’s Moon is a natural satellite.
Natural satellites are objects in nature that
orbit a planet.  Artificial satellites are
manufactured objects that orbit the Earth or
other bodies in space.  Satellites can be
used to study the Earth and the universe;
forecast the weather; and to assist with
communications, navigations, and the
military.  Satellites are made up of systems.
Control centers on Earth use radio signals
to monitor the satellite’s position, send

computer updates and instructions, and 
gather the data collected by the satellite.  
“Space junk,” the space shuttle, and the 
International Space Station (ISS) are also 
considered satellites.  Today there are 
3,000 satellites in use and about 6,000 
pieces of “space junk” orbiting the Earth.  In 
addition to Earth, satellites have orbited the 
Sun, Moon, Venus, Mars, Jupiter, and 
asteroids.  The first satellite, Sputnik 1, was 
launched into space by the Soviet Union in 
1957.  The United States launched its first 
satellite, Explorer 1, in 1958. 

• Satellite orbits can be circular or elliptical in
shape.  Orbits can vary in altitude from
about 155 miles above the Earth to more
than 20,000 miles.  Low Earth Orbits (LEO)
are just above Earth’s atmosphere 100-400
miles high and have an orbital period of
about 97 minutes.  The Space Shuttle,
International Space Station, and the Hubble
Space Telescope are examples of satellites
in a low altitude orbit.  Medium Earth Orbits
(MEO) have an altitude of about 12,400
miles above the Earth with an orbital period
of 12 hours.  Navigational satellites, like
Global Positioning Systems (GPS) are at
Medium Earth Orbits.  Geosynchronous
Orbits (GEO) are about 22,300 miles
above the equator.  Communications and
weather satellites are at these high altitude
orbits.

Instructional Objectives: 

• Define orbit and describe the different kinds
of Earth orbits;

• Identify the major parts and functions of a
satellite;

• Design a next-generation satellite.



Page 2 of 6 

Source: Smithsonian National Air and Space Museum Aerospace Academy 
Steven F. Udvar-Hazy Center—Revised 06/2009  Design a Satellite 

Basic Materials: 

• Design a Satellite worksheet
• Earth, Moon, and Sun inflatables, balls, or

images to represent the Earth, Moon, and
Sun

• Satellite Models: Navstar (GPS), ISS,
Geostationary Operational Environmental
Satellite (GOES); or balls/images to
represent different satellites in orbit

• Ball — to act as satellite signal

INSTRUCTIONAL PROCEDURE 

Engage 

Introduce the idea of satellites by asking the 
question:  “Have you ever seen a satellite in the 
night sky?”  Responses will vary.  As a class, 
continue the discussion of satellites to gauge 
prior knowledge: 
1. What are satellites?  A satellite is any object

that orbits around a larger object.  There are
natural and manmade satellites.  In this lab,
we will focus on artificial satellites, for
example, GPS, Tracking and Data Relay
Satellite (TDRS), GOES, and the Hubble
Space Telescope.

2. How are satellites used?  Satellites can be
used to study the Earth and universe;
forecast the weather; and to assist with
communications, navigation, and the
military.  Our understanding of the Sun,
Moon, and Solar System continues to
change with new scientific discoveries.

Explore — Demonstration 

1. Ask a student to represent the Sun by
holding the inflatable, ball, or image.  Ask
another student to represent the Earth and
take a position orbiting the Sun.  Explain that
an orbit is a path in space that a planet
follows around the Sun under the influence
of gravity.  The Earth completes one
revolution around the Sun every 365 days.
Differentiate between rotation and
revolution.  Then explain to students that the

Earth rotates on its axis once every 24 hours 
and tell the Earth student to spin as required 
in a “counterclockwise” motion. 

2. Ask a third student to represent the Moon
and demonstrate how it revolves around the
Earth, while the Earth continues to rotate on
its axis and revolve around the Sun.  Halt the
demonstration and explain that our Moon is
a small rocky satellite, about one-quarter the
diameter of the Earth and one-eightieth the
Earth’s mass.  The Moon has temperature
extremes, virtually no atmosphere, no water,
and no life.  The Moon takes about 28 days
to go around the Earth.

Extend — Satellites in Orbit 

1. Introduce the different kinds of Earth orbits
(LEO, MEO, GEO) with a demonstration.
Ask one student to represent the Earth by
holding the inflatable at the front of the
classroom.  Ask another to student represent
the Moon by holding the inflatable at the
back of the room.  Using a 40 foot scale,
direct another student to hold the small
satellite model that represent the ISS (1/2
inch away from the Earth), a GPS system (2
feet away), and a weather satellite (4 feet
away.)

2. Discuss the concept of perspective—the
farther away the satellite is the wide field of
view it would have.

3. As a class, discuss how satellites are
launched into space.  Most satellites are
launched into space by rockets although
some are carried up by space shuttles.
Satellites have to move at a certain speed
(orbital velocity) to stay in continuous motion
around the Earth.

Evaluate — Parts of a Satellite 

1. Discuss some of the main functions of
satellites: weather observation, global
positioning, communication, exploration.

2. Identify the main component of a satellite:
power source, communication, computer,
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guidance and navigations, cooling, and 
payload (instruments for the mission). 
• How are satellites powered?  Discuss

solar power and how the energy is 
converted to electricity and stored in the 
batteries.  Also, relate solar panels to 
leaves on plants, as they convert the 
Sun’s energy for growth. 

• Discuss how antennas receive signals.
Ask students if they have satellite TV.
How does the signal get to their
televisions?  Tall mountains would block
the signal if it travelled along the
ground.  To demonstrate this, position
two students back to back to represent
people on opposite sides of the Earth.
Position three additional students around
them to represent a constellation of
satellites: one student, in a chair, facing
each of the students and a third student
in between them to the side.  Direct one
seated student to send a signal (a ball) to
the student “satellite” facing them.  They
will then pass it to the student “satellite”
nearest to them, who will pass it along to
the third student “satellite” facing the
other seated student.  The third satellite
will toss it to the seated student.

3. Discuss guidance and navigation; propulsion
system to move the satellite in space and to
keep it in is desired location; as well as
attitude control to orient the satellite in the
right direction (solar panels toward the Sun
and communication systems toward Earth).

4. Discuss possible scientific instruments used
to accomplish the satellite’s mission: e.g.,
cameras, radar, remotes sensors.

5. Direct students to design a next-generation
satellite on the Design a Satellite worksheet
using markers and colored pencils.  Students
should include and label the following parts
of a satellite: rocket motor and engine,
thrusters, solar panel, batteries, thermal
blanket, command computer, antennas and
at least one scientific instrument.

Enhancements 

Movie clips from www.nasa.gov:   
• Real World: A-Train (grades 6-8 section)
www.nasa.gov/audience/foreducators/
nasaeclips/realworld/playlist.html

• So, You want to Build a Satellite? Part 1
www.nasa.gov/multimedia/videogallery/ind
ex.html?media_id=18806191

• So, You want to Build a Satellite? Part 2
www.nasa.gov/multimedia/videogallery/ind
ex.html?media_id=101989121

Orbital Velocity Demonstration 
1. Use a lanyard with keys attached; swing the

lanyard and tell students that the string acts
as gravity, keeping the keys in orbit.

2. If the speed is too slow, the Earth’s gravity
will pull the satellite back down to the
surface.  Demonstrate this by spinning the
lanyard slowly and note that the keys will fail
to spin in a circular motion.

3. If the lanyard were to break or escape your 
grip, it would achieve escape velocity and fly 
off in a straight line.  Demonstrate this by 
speeding up the lanyard’s motion. Orbital 
Velocity equals 17,500 mph or 5 miles per
second.  Escape velocity equals 25,000 mph 
or 7 miles per second. 

Satellite Perspective Demonstration (color)  
1. Ask students to analyze the five satellite 

photographs.  Direct students to place the 
images in order from far away to close up.

Tell the students that NASA needs to know 
how many red cars are in the image.  Give 
the class 2-3 minutes to complete this task.  
(Answers will range from 7-8 red vehicles.)  
Discuss how NASA could clear up these 
discrepancies by zooming the camera in for 
a more accurate answer. 










