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3 Exploring 
Space Today

Objectives
After this lesson, students will be able to
J.2.3.1 Distinguish between the roles of 
space shuttles and those of space stations.
J.2.3.2 Identify features that space probes 
have in common.

Target Reading Skill
Outlining Explain that using an outline 
format helps students organize information 
by main topic, subtopic, and details.

Answers

Exploring Space Today
I. Working in Space

A. Space Shuttles
B. Space Stations

II. Space Probes
A. How Do Probes Work?
B. Exploring With Space Probes

Teaching Resources

• Transparency J19

Preteach

Build Background 
Knowledge
Everyday Satellite Technology
Challenge students to think of technologies 
that they use that depend on satellites. 
(Possible answers: Using a GPS system, 
watching an international television event 
such as the Olympics, or listening to a weather 
report). Tell students that these types of 
technology often depend on satellites in 
orbit around Earth. These satellites are 
capable of transmitting signals around the 
world. 
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Skills Focus drawing conclusions

Materials pen and paper

Time 15 minutes

Tips Point out that the same items 
essential to survival on Earth—clean air, 
clean water, food, and shelter—are 
essential to survival in space.

Think It Over No. Everything you would 
need, such as air, water, and food, could 
not be found in space. It probably would 
be difficult to bring all of these items into 
space. Food, for example, would have to be 
stored and preserved. You would need to 
design an air-circulation system and a way 
to store, purify, and reuse water.

3 Exploring Space Today

What Do You Need to Survive in Space?
1. Make a list of everything that would be essential to your well-

being if you were placed in a spacecraft in orbit around Earth.
2. Cross out everything on the list that you wouldn’t be able to 

find while in orbit.
3. For each of the items you crossed out, suggest a way you 

could provide yourself with that essential item while in space.

Think It Over
Drawing Conclusions Is there anything necessary to your well-
being that you wouldn’t have to take with you into space? How 
hard would it be to provide everything you need for a journey 
into space?

Reading Preview
Key Concepts
• What are the roles of space 

shuttles and space stations?

• What features do space probes 
have in common?

Key Terms
• space shuttle
• space station
• space probe
• rover

Target Reading Skill
Outlining As you read, make an 
outline about exploring space. Use 
the red headings for the main 
topics and the blue headings for 
the subtopics. Can you imagine living in space? When you’re in orbit, you

feel weightless, so there is no up or down. Astronaut Janet
Kavandi knows how it feels. She spent eleven days aboard the
Russian space station Mir. As she floated inside the central
cabin, she could look into modules that extended outward in
every direction.

“It was very amusing to look into one module and see people
standing on the wall, working on an experiment. In the adjacent
module, someone might be jogging on a treadmill on the ceiling.
Beneath your feet, you might see someone having a meal. Above
your head, you’d hear the thumping of a body coming toward
you, and you’d have to move aside to let him pass.”

I. Working in space

   A. Space shuttles

   B.

II. Space probes

   A.

Exploring Space Today

Janet Kavandi aboard
the space shuttle
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Instruct

Working in Space

Teach Key Concepts
Spacecraft for Living and Working
Focus Remind students that early spacecraft 
could be used for only one mission.

Teach Ask: What functions do space 
shuttles serve? (They take satellites into orbit, 
deliver astronauts to repair damaged satellites, 
and carry astronauts and equipment to and 
from space stations.) How do space shuttles 
differ from space stations? (Shuttles 
transport astronauts and equipment. Stations 
allow people to live and work in space for long 
periods.) How are these spacecraft alike? 
(Both provide areas where astronauts can 
wear regular clothes and breathe without 
oxygen tanks.)

Apply Refer students to Figure 10. Ask: 
How are space shuttles similar to and 
different from the rockets we have studied? 
(Space shuttles use fuel containers that fall 
away after the fuel is emptied; unlike most 
rockets, space shuttles are reusable.) learning 
modality: verbal

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Exploring Space Today

 

Student Edition on Audio CD

 
Address Misconceptions

Distance of the ISS From Earth
Focus Students may think that the ISS is far 
from Earth.

Teach Tell students that the ISS orbits Earth 
at an average altitude of 354 kilometers 
(220 miles) and at an inclination of 
51.6 degrees to the equator. Use a string or 
paper ruler to measure a distance on the 
surface of a globe approximately 350 km 
from your location. Mark the string or ruler, 
and hold it perpendicular to the globe to 
show the altitude at which the ISS is 
orbiting.

Apply Ask: What is one advantage of a low-
Earth orbit? (Possible answer: The shuttles 
traveling between the ISS and Earth have less 
distance to cover.) learning modality: 
visual
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FIGURE 10
The Space Shuttle
The Space Shuttle Discovery is 
launched into space by an external 
tank containing liquid fuel as well 
as by a pair of reusable solid-fuel 
booster rockets. Inferring What is 
one advantage of a reusable space 
vehicle?

FIGURE 10
The Space Shuttle
The Space Shuttle Discovery is launched 
into space by liquid–fuel powered 
engines as well  as by a pair of reusable 
solid-fuel booster rockets. 
Inferring What is one advantage of a 
reusable space vehicle?

Working in Space
After the great success of the moon landings, the
question for space exploration was, “What comes
next?” Scientists and public officials decided that
one goal should be to build space shuttles and
space stations where astronauts can live and work.

Space Shuttles Before 1983, spacecraft could
be used only once. In contrast, a space shuttle is
like an airplane—it can fly, land, and then fly
again. A space shuttle is a spacecraft that can
carry a crew into space, return to Earth, and then
be reused for the same purpose. A shuttle
includes large rockets that launch it into orbit
and then fall away. At the end of a mission, a
shuttle returns to Earth by landing like an air-
plane. NASA has used space shuttles to perform
many important tasks. These include taking
satellites into orbit, repairing damaged satellites,
and carrying astronauts and equipment to and
from space stations.

During a shuttle mission, astronauts live in a
pressurized crew cabin at the front of the shuttle.
There, they can wear regular clothes and breathe
without an oxygen tank. Behind the crew cabin is
a large, open area called the payload bay. The
payload bay is like the trailer end of a large truck
that carries supplies to stores and factories. A
shuttle payload bay might carry a satellite to be
released into orbit or a scientific laboratory in
which astronauts can perform experiments.

NASA has built six shuttles. Tragically, two—
Challenger and Columbia—were destroyed
during flights. After the Columbia disaster in
2003, there was much debate about whether to
continue the shuttle program. One reason to keep
flying space shuttles is to deliver astronauts and
supplies to the International Space Station. NASA
currently plans to retire the shuttle by 2010 and
replace it with a new reusable spacecraft.
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Differentiated Instruction

Exploring Space
Show the Video Field Trip to let students 
experience exploring space and understand 
how discoveries are made by astronauts and 
with space probes. Discussion question: 
What exciting finding did robots discover 
on Mars in 2004? (Evidence that liquid water 
once existed on Mars)

Communicating Knowledge About 
the International Space Station (ISS)

Materials poster board, markers, 
information from the NASA Web site

Time 30 minutes

Focus Ask students to suppose that they are 
scientists from different countries, working 
together on the ISS.

Teach Organize students into four groups, 
and assign each group to research and 
summarize one of the following: design of 
the space station and how it works; 
experiments conducted on the ISS; how 
people live and work on the ISS; and 
transportation to and from the ISS. Groups 
can present their findings to the class.

Apply Ask students to summarize how the 
information learned from living and 
working on the ISS benefits society as a 
whole. (Possible answer: Developing more 
efficient ways of recycling water) learning 
modality: visual

Special Needs
Investigating Solar Power Take apart a 
solar-powered calculator, and show 
students the wiring inside. Point out that 
solar cells gather and use energy from the 
sun. The solar panels of the space station 
are basically much larger versions of these 
solar cells. learning modality: 
kinesthetic

Less Proficient Readers
Rewriting Headings Suggest that 
students rewrite the main headings and 
subheadings in this section as how, why, 
or what questions before they read each 
passage. Encourage students to answer the 
questions on the basis of what they already 
know and to revise their answers as they 
read. learning modality: verbal

Monitor Progress L2

Skills Check Ask students to contrast the 
relationship between the United States and 
the Soviet Union in regard to the space 
program in the 1950s and today.

Answers
Figure 10 It is probably less expensive than 
using new rockets for each mission. It can 
also be landed like an airplane.

A large artificial satellite on
which people can live and 

work for long periods

L2
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Space Stations A space station is a large artificial satellite
on which people can live and work for long periods. A space
station provides a place where long-term observations and
experiments can be carried out in space. In the 1970s and
1980s, both the United States and the Soviet Union placed
space stations in orbit. The Soviet space station Mir stayed in
orbit for 15 years before it fell to Earth in 2001. Astronauts
from many countries, including Janet Kavandi and other
Americans, spent time aboard Mir.

In the 1980s, the United States and 15 other countries began
planning the construction of the International Space Station. The
first module, or section, of the station was placed into orbit in
1998. Since then, many other modules have been added. On
board, astronauts and scientists from many countries are already
carrying out experiments in various fields of science. They are
also learning more about how humans adapt to space. Figure 11
shows how the space station will look when completed. It will be
longer than a football field, and the living space will be about as
large as the inside of the largest passenger jet.

The International Space Station has large batteries to guar-
antee that it always has power. Its main source of power,
though, is its eight large arrays of solar panels. Together, the
solar panels contain more than 250,000 solar cells, each capa-
ble of converting sunlight into electricity. At full power, the
solar panels produce enough electricity to power about
55 houses on Earth.

What is a space station?

FIGURE 11
International Space 
Station
The International Space 
Station is a cooperative 
project involving 
16 countries, including 
the United States, Russia, 
Japan, and Canada. This 
is an artist’s view of how 
the station will look 
when completed.

Video Preview
Video Field Trip
Video Assessment  

Exploring Space



For: Links on space 
exploration
Visit: www.SciLinks.org
Web Code: scn-0623

Download a worksheet that will guide students’ 
review of Internet resources on space exploration.

Space Probes

Teach Key Concepts
Data from Space Probes
Focus Have students examine Figure 12.

Teach Ask: What did scientists learn 
from the Lunar Prospector? (Evidence of ice 
on the moon’s surface and identification of 
minerals) What is the mission of the Mars 
rovers Opportunity and Spirit? (To explore 
Mars’ surface and search for evidence 
that liquid water existed there in the distant 
past)

Apply Tell students that probes launched 
during the 1970s moved faster through space 
than later probes. Have students infer why 
NASA slowed down its probes. (A fast-
moving space probe is difficult to stop—it 
speeds past its destination, giving it little time 
to gather data. A slow-moving spacecraft is 
more easily controlled and can be made to 
swing around a planet, allowing plenty of time 
to gather data.) learning modality: logical/
mathematical

Space Probes Versus Crewed Mission

Materials diagram of the solar system

Time 10 minutes

Focus Tell students that both probes and 
crewed missions have advantages and 
disadvantages.

Teach Point out Earth and the moon on the 
diagram. Then point out Mars. Ask: Which 
trip would involve the longest traveling 
time: a trip to Mars or a trip to the moon? 
(Mars) Tell students that a trip to Mars 
would take several months but a trip to the 
moon would take only a few days. Ask: How 
would such a long journey affect people in 
space? (Answers will vary but should suggest 
that it would be difficult for the crew.)
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Apply Ask: What are some advantages of 
having space probes go to Mars instead? 
(Possible answers: If the mission fails, no lives 
would be lost. Costs would be lower.)Ask: 
What advantages would a crewed mission 
have? (Possible answer: People could move 

around easily and their would be more 
flexibility to explore and investigate.) 
learning modality: visual

Space Probes
Since space exploration began in the 1950s, only 24 people
have traveled as far as the moon—and no one has traveled far-
ther. Yet, during this period space scientists have gathered great
amounts of information about other parts of the solar system.
This data was collected by space probes. A space probe is a
spacecraft that carries scientific instruments that can collect
data,  but has no human crew.

How Do Probes Work?  Each space probe is designed for a
specific mission. Some probes are designed to land on a certain
planet. Other probes are designed to fly by and collect data
about more than one planet. Thus, each probe is unique. Still,
all probes have some features in common. Each space probe
has a power system to produce electricity, a communication
system to send and receive signals, and scientific instruments
to collect data and perform experiments.

The scientific instruments that a probe contains depend on
the probe’s mission. Some probes are equipped to photograph
and analyze the atmosphere of a planet. Other probes are
equipped to land on a planet and analyze the materials on its
surface. Some probes have small robots called rovers that
move around on the surface. A rover typically has instruments
that collect and analyze soil and rock samples.

FIGURE 12

Space Probes
These are artist’s views of the 
Galileo, Lunar Prospector, Mars 
Exploration Rover, and Cassini
space probes. 
Comparing and Contrasting What
advantage does a rover have 
compared to a probe that remains 
in orbit?

For: Links on space exploration
Visit: www.SciLinks.org
Web Code: scn-0623

Lunar Prospector, 1998
Lunar Prospector found 
evidence of water ice 
and identified other 
minerals on the moon’s
surface.

Galileo, 1995
Galileo provided detailed 
images and data about
Jupiter and its moons.

http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-0623
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-0623
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Answers
Figure 12 A rover can move around on a 
planet’s surface and obtain a closeup view. It 
can also collect and analyze materials such as 
soil and rock.

A small robot that can move
around on the surface of a 

planet or moon

Assess

Reviewing Key Concepts
1.  a. A spacecraft that can carry crew 
members into space and return them to Earth; 
it can perform this task repeatedly.  b. A large 
artificial satellite on which people can live and 
work for long periods  c. Space shuttles take 
satellites into orbit, deliver crew to repair 
damaged satellites, and carry astronauts and 
equipment to and from space stations. Space 
stations permit long-term experiments and 
observations to occur in space.
2.  a. An uncrewed spacecraft with various 
scientific instruments that can collect data, 
including visual images  b. A power system 
that produces electricity, a communication 
system to send and receive signals, and 
scientific instruments to collect data and 
perform experiments  c. Possible answers: 
Advantages: Lower cost because items 
essential for human survival need not be 
carried on uncrewed space probes, no risk to 
astronauts; Disadvantages: Less flexibility, no 
one is present to repair problems that the 
space probe might encounter.

Reteach
Draw a chart on the board with three 
columns: Shuttles, Stations, and Probes. Have 
students provide details to compare and 
contrast these spacecraft as you list them.

Performance Assessment
Drawing Have each student create a poster 
showing how a space station is launched 
into orbit and used for practical applications 
on Earth.

Teaching Resources

• Section Summary: Exploring Space Today
• Review and Reinforce: Exploring Space 

Today
• Enrich: Exploring Space Today
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Writing Mode: Description
Scoring Rubric 
4 Exceeds criteria by including full details 
about the probe’s mission and how it works, 
written in the style of an informative news 
article
3 Meets criteria, but is uninteresting
2 Includes only brief details
1 Includes inaccurate and incomplete 
information

Keep Students on Track Check that 
students are completing their designs and 
sketches of the model vehicles. Approve all 
designs before students begin building 
their models.
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Exploring With Space Probes  To date, probes have visited
or passed near to all the planets except Pluto. They have also
explored many moons, asteroids, and comets. The information
gathered by probes has given scientists tremendous new insights
about the environments on the different planets. These probes
have helped to solve many of the mysteries of the solar system.

What is a rover?

Section 3 Assessment

Target Reading Skill Outlining Use the information in your 
outline about exploring space to answer the questions below.

Reviewing Key Concepts
1. a. Describing What is the space shuttle? What is its main 

advantage?
b. Defining What is a space station?
c. Comparing and Contrasting What are the roles of space 

shuttles and space stations in the space program?
2. a. Summarizing What is a space probe?

b. Listing List three features that are common to all space 
probes.

c. Making Judgments What do you think are some 
advantages and disadvantages of a space probe compared to 
a piloted spacecraft?

3

News Report As a newspaper 
reporter, you are covering the 
launch of a new space probe. 
Write a brief news story, including 
details on the probe’s mission and 
how the probe works. What planet 
will it explore? What question will 
it try to answer?

Mars Exploration Rovers, 2004
Two rovers, Opportunity and Spirit,
explored Mars’s surface and found
evidence of ancient water.

Cassini, 2004
Cassini is exploring
Saturn’s moons. It 
will launch a smaller 
probe, Huygens, to 
explore Titan, Saturn’s
largest moon.
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