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2 The Space 
Program

Objectives
After this lesson, students will be able to
J.2.2.1 Describe the space race.
J.2.2.2 Discuss the Apollo program.

Target Reading Skill
Asking Questions Explain that changing 
a heading into a question helps students 
anticipate ideas, facts, and events that they 
will read about.

Answers
Possible answers include the following:
What was the “space race”? The rivalry in 
the exploration of space between the United 
States and the former Soviet Union Which 
country placed a person in orbit first? The 
Soviet Union When did people first walk on 
the moon? In 1969

Teaching Resources

• Transparency J18

Preteach

Build Background 
Knowledge
Moon Missions
Some students may have watched 
documentaries on moon missions or movies 
based on actual moon missions. Ask 
students to share what they know about 
these missions. As a class, brainstorm 
questions that scientists hope to answer by 
having spacecraft and astronauts explore our 
solar system. (Possible answers: Is there life 
elsewhere in the solar system? How did the 
planets form?)
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Skills Focus inferring

Materials moon map

Time 15 minutes

Tips Team students with visual 
impairments with partners who can easily 
describe features on the moon’s surface.

Expected Outcome Students will 
describe various mountains, plateaus, and 
lowlands on the moon.

Think It Over The names of the moon 
locations are sometimes descriptive of 
actual locations on the map, but they are 
not necessarily accurate. For example, a 
“sea” on the moon may be a smooth area, 
but it is not an ocean. Astronauts did not 
need boats to explore the Sea of 
Tranquility and the Ocean of Storms.

The first living creature sent into space 
was a dog named Laika. She orbited 
Earth aboard the Soviet spacecraft 
Sputnik II in November 1957.  

2 The Space Program

Where on the Moon Did Astronauts Land?
1. Use a large map of the moon to find these locations: Sea of 

Tranquility, Ocean of Storms, Fra Mauro, Apennine 
Mountains, Descartes Highlands, and Valley of Taurus-Littrow.

2. American astronauts landed on and explored each of the 
locations you found. Using what you know about the moon 
and what you can see on the map, describe what you think 
astronauts saw at each place.

Think It Over
Inferring Did the names of the moon locations seem to fit with 
what you could see? Do you think the astronauts had to use 
boats to explore the Sea of Tranquility and the Ocean of Storms?

Reading Preview
Key Concepts
• What was the space race?

• What were the major events in 
human exploration of the moon?

Key Term
• satellite

Target Reading Skill
Asking Questions Before you 
read, preview the red headings. In 
a graphic organizer like the one 
below, ask a question for each 
heading. As you read, write 
answers to your questions.

Sometimes competition results in great achievements. Maybe
you’ve been motivated to try harder in a foot race when someone
passed you by. Perhaps watching a friend accomplish a feat
made you determined to do it, too. Competition resulted in one
of the greatest achievements in history: In 1969 the first human
set foot on the moon. This competition, though, was not
between friends, but between the two most powerful nations in
the world, the United States and the Soviet Union. Their rivalry
in the exploration of space was called the “space race.”

The Race for Space
The space race began in the 1950s. At that time, the Soviet
Union was the greatest rival to the United States in politics
and military power. The tensions between the two coun-
tries were so high that they were said to be in a “cold war.”
These tensions increased when the Soviets launched a sat-
ellite into space. The space race began in 1957 when the
Soviets launched the satellite Sputnik I into orbit. The
United States responded by speeding up its own space
program.

Question

What was the
“space race”?

The “space race”
was . . .

Answer

The Space Program
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Differentiated Instruction

Instruct

The Race for Space

Teach Key Concepts
Space Race
Focus Remind students that in the 1950s, 
the United States and the Soviet Union were 
the two most powerful countries in the 
world.

Teach Explain that when the Soviet Union 
launched a satellite, U.S. leaders interpreted 
the launch as a sign that the Soviets were 
ahead in math and science and possessed 
technology that could make the Soviet 
Union more powerful than the United States. 
Ask: What was the response of the United 
States to the launching of Sputnik I? (The 
United States established a government agency 
to take charge of its space program and 
launched its first satellite in 1958.) What 
caused the space race to become even more 
competitive after the United States 
launched a satellite? (The Soviets launched 
the first human into space.) How did the 
United States respond? (The U.S. launched 
a person into space less than a month later.)

Apply Tell students that the Soviets’ launch 
of Sputnik I spurred the United States to make 
educational reforms. The United States began 
to place more emphasis on science, including 
science education in the elementary schools. 
learning modality: verbal

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
The Space Program

 

Student Edition on Audio CD
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Less Proficient Readers
Clarifying Concepts Make sure that 
students understand the difference between 
an artificial satellite and a natural one. Have 
students find the words in the dictionary 
and use the words in sentences that are not 

L1 related to the space program—for example, 
My mother uses artificial sweetener in her 
tea. Then have students write sentences 
relating the terms to space science, such as 
Earth is a natural satellite of the sun. 
learning modality: verbal

Monitor Progress L1

Writing Ask each student to write a brief 
paragraph that describes the role of 
competition in the development of the U.S. 
space program.

Answers
Figure 6  At the top

Alan Shepard

The First Artificial Satellites A satellite is an object that
revolves around another object in space. The moon is a natural
satellite of Earth. A spacecraft orbiting Earth is an artificial sat-
ellite. Sputnik I was the first artificial satellite. This success by
the Soviets caused great alarm in the United States.

The United States responded in early 1958 by launching its
own satellite, Explorer 1, into orbit. Over the next few years,
both the United States and the Soviet Union placed many more
satellites into orbit around Earth.

Later in 1958, the United States established a government
agency in charge of its space program, called the National
Aeronautics and Space Administration (NASA). NASA
brought together the talents of many scientists and engineers
who worked together to solve the many difficult technical
problems of space flight.

Humans in Space In 1961 the space race heated up even
more when the Soviets launched the first human into space.
Yuri Gagarin flew one orbit around Earth aboard Vostok 1. Less
than a month later, astronaut Alan Shepard became the first
American in space. His tiny spacecraft, called Freedom 7, was
part of the U.S. Mercury space program. Other Soviet cosmo-
nauts and American astronauts soon followed into space.

The first American to orbit Earth was John Glenn, who was
launched into space in 1962 aboard Friendship 7. The space-
craft he traveled in was called a space capsule because it was
like a small cap on the end of the rocket. The tiny capsule
orbited Earth three times before returning to the surface.

Who was the first American in space?

FIGURE 6
John Glenn
Friendship 7 lifted off 
from Cape Canaveral, 
Florida, in February 
1962. It carried astronaut 
John Glenn, the first 
American to orbit Earth. 
The closeup photo shows 
Glenn climbing into the 
Friendship 7 space capsule.
Observing Where on the rocket 
was the space capsule located?
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Missions to the Moon

Teach Key Concepts
The Apollo Program
Focus Point out that landing a person on 
the moon was a goal that grew out of the 
space race between the United States and 
the Soviet Union.

Teach Ask: What was the Apollo program? 
(The American effort to land astronauts on the 
moon.) How did astronauts explore the 
moon’s surface? (The first astronauts walked 
on the surface, collecting rock samples. Later 
astronauts used lunar buggies.) Why has 
exploration of the moon lagged over the 
past few decades? (The cost was high 
compared with the benefits.) What recent 
interest does the United States have in the 
moon? (To establish a base from which 
missions can be launched.)

Apply Tell students that when Neil 
Armstrong stepped onto the moon, he left 
“a” out of his quote. He meant to say “. . . one 
small step for [a] man . . .” Ask students what 
they think he meant. (Accept all reasonable 
answers.) learning modality: verbal

Applying the Concept 
of Moon Exploration
Materials  none

Time  20 minutes

Focus Ask a student volunteer to read aloud 
the quote by President John F. Kennedy.

Teach Organize students into small groups. 
Tell them to suppose that they are NASA 
scientists during the early 1960s. Have 
students brainstorm factors to consider 
when landing a human on the moon. 
Encourage students to consider survival 
requirements and technical factors involved 
in landing safely on the moon and returning 
to Earth. Ask students to list items necessary 
for survival and share the lists with the class.

Apply Ask: How did the properties of 
the moon help you decide what would be 
necessary for survival? (Possible answer: The 
lack of oxygen and water means that supplies 
of those items would have to last through the 
entire trip.) learning modality: logical/
mathematical

L2

L2

Skills Focus calculating

Materials calculator

Time 10 minutes

Tips Point out that the activity asks for the 
astronaut’s total weight, which would 
include the spacesuit and equipment.

Expected Outcome 667 N + 636 N = 
1303 N; 1303 N ÷ 6 = 217 N

Extend Tell students that density is found 
by dividing mass by volume. Ask students 
to hypothesize how the density of an 
object would be affected on the moon. 
(Density would not change because mass 
and volume remain the same.) Have 
students explain the reasoning behind 
their hypotheses. learning modality: 
logical/mathematical

Missions to the Moon
“I believe that this nation should commit itself to achieving the
goal, before the decade is out, of landing a man on the moon
and returning him safely to Earth.” With these words from a
May 1961 speech, President John F. Kennedy launched an
enormous program of space exploration and scientific
research. The American effort to land astronauts on the
moon was named the Apollo program.

Exploring the Moon Between 1964 and 1972, the United
States and the Soviet Union sent many unpiloted spacecraft to
explore the moon. When a U.S. spacecraft called Surveyor
landed on the moon, it didn’t sink into the surface. This proved
that the moon had a solid surface. Next, scientists searched for a
suitable place to land humans on the moon.

The Moon Landings In July 1969, three American astro-
nauts circled the moon aboard Apollo 11. Once in orbit,
Neil Armstrong and Buzz Aldrin entered a tiny spacecraft
called Eagle. On July 20, the Eagle descended toward a flat area
on the moon’s surface called the Sea of Tranquility. When
Armstrong radioed that the Eagle had landed, cheers rang out
at the NASA Space Center in Houston. A few hours later, Arm-
strong and Aldrin left the Eagle to explore the moon. When
Armstrong first set foot on the surface, he said, “That’s one small
step for man, one giant leap for mankind.” Armstrong meant
to say, “That’s one small step for a man,” meaning himself, but
in his excitement he never said the “a.”

FIGURE 7
Apollo 11
On July 20, 1969, Apollo 11
astronaut Neil Armstrong became 
the first person to walk on the 
moon. He took this photograph of 
Buzz Aldrin. The inset photo 
shows Armstrong’s footprint on 
the lunar soil.

Calculating
If you went to the moon, your 
weight would  be about one 
sixth of your weight on Earth. 
Recall that in SI, weight is 
measured in newtons 
(1 lb � 4.5 N). To find the 
approximate weight of an 
object on the moon, divide its 
weight on Earth by six.

An astronaut weighs 667 N 
on Earth.  She wears a 
spacesuit and equipment 
that weigh 636 N on Earth. 
What is the astronaut’s total 
weight on the moon?
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Differentiated Instruction

For: More on lunar 
exploration
Visit: PHSchool.com
Web Code: cfd-5022

Students can review lunar exploration in an online 
interactivity.

Use Visuals: Figure 8
Lunar Buggies
Focus Remind students that the first 
astronauts on the moon did not have 
lunar buggies.

Teach Ask: What can you tell about the 
moon’s surface from this picture? (It is 
bumpy and rocky and has craters.) Why does 
the lunar buggy need large, soft wheels? 
(To go over rocks and through small craters)

Apply Ask: What advantage do lunar 
rovers have over astronauts’ being on foot? 
(Larger areas can be explored. Also, astronauts 
can collect more samples to carry in the rover.) 
learning modality: visual

Help Students Read
Summarizing Summarizing the 
information presented in the text will help 
students focus on main ideas and remember 
what they have read. Have students read the 
passages about missions to the moon and 
summarize them by restating the main ideas 
in their own words.

Monitor Progress L2

Oral Presentation Tell students to imagine 
that they are the first astronauts to step onto 
the surface of the moon or Mars. Ask students 
to write a short statement or poem that they 
will recite as they make that first step.
Answers
Figure 8 It allowed them to explore a larger 
area.

They learned about 
the moon’s mineral 

composition. They were also able to estimate 
when different parts of the moon’s surface 
formed.

L2

Gifted and Talented
Communicating the First Moon 
Landing Acquire a recording or videotape 
of the first moon landing, available at local 
libraries, or direct students to the Internet. 
Many multimedia encyclopedias also 
contain audio or video recordings of this 
event. Have students listen to or watch the 
recording. Then ask them to take on the 
role of newscasters creating a broadcast of 

the event to present to the class. Students 
can present live broadcasts or record them 
on audio- or videotape. learning 
modality: verbal

L3

PHSchool.com

FIGURE 8
Lunar Buggy
Astronauts on the later Apollo 
missions had a lunar buggy.  
Inferring How could a lunar 
buggy help the astronauts to 
explore the earth’s surface?

For: More on lunar exploration
Visit: PHSchool.com
Web Code: cfd-5022

On the Moon’s Surface  Everything that the Apollo 11 astro-
nauts found was new and exciting. For about two hours,
Armstrong and Aldrin explored the moon’s surface, collecting
samples to take back to Earth. They also planted an American flag.

Over the next three years, five more Apollo missions landed
on the moon. In these later missions, astronauts were able to
stay on the moon for days instead of hours. As shown in
Figure 8, some astronauts even used a lunar rover, or buggy, to
explore larger areas of the moon.

Moon Rocks and Moonquakes The astronauts collected
nearly 400 kilograms of lunar samples, commonly called
“moon rocks.” When scientist analyzed these samples, they
learned a great deal about the moon. For instance, they learned
that the minerals that make up moon rocks are the same min-
erals that are found on Earth. However, in some moon rocks
these minerals combine to form kinds of rocks that are not
found on Earth. Scientists were also able to calculate the ages of
the moon rocks. With that information, they could better esti-
mate when different parts of the moon’s surface formed.

One way that Apollo astronauts explored the structure of
the moon was to purposely crash equipment onto the moon’s
surface. Instruments they left behind measured the “moon-
quake” waves that resulted. Using data collected from these arti-
ficial moonquakes, scientists determined that the moon may
have a small core of molten rock at its center.

What did scientists learn from analyzing moon 
rocks?

PHSchool.com

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfd&wcsuffix=5022
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfd&wcsuffix=5022
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Monitor Progress L2

Answer
Figure 9 A lunar base would provide a 
proving ground for new technologies that 
could be used on Mars. Also, from a lunar 
base, missions could be launched to carry 
people to Mars.

Assess

Reviewing Key Concepts
1.  a. The rivalry in the exploration of space 
between the United States and the Soviet 
Union  b. The launching of Sputnik I into 
orbit  c. Competition played a great role, 
causing the United States and the Soviet 
Union to try harder and achieve great results.
2.  a. The U.S. effort to land astronauts on 
the moon  b. Sputnik I, NASA formed, Yuri 
Gagarin orbits Earth, first American in 
space, John Glenn orbits Earth, first humans 
on the moon  c. Yes. The program was 
successful because humans landed on the 
moon in 1969.

Reteach
Have students work in pairs to develop a 
timeline of events in this section. Remind 
partners to write one or two important 
details for each event.

Performance Assessment
Drawing Have students work in groups to 
design and sketch a lunar base station. 
Drawings should include features necessary 
to support a team of scientists, such as a 
water recycling and treatment system. Have 
students write brief captions explaining the 
function of each feature of their designs.

Teaching Resources

• Section Summary: The Space Program
• Review and Reinforce: The Space Program
• Enrich: The Space Program
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Landmarks in Space Flight  
Students may be able to interview 
parents, grandparents, or other relatives 
or guardians about the first moon 
landing. Encourage students to prepare 
a list of who, what, when, where, why, 
and how questions before the interview. 
Provide examples of interviews from 
newspapers and magazines for students 
to use as style guides.

L2

Section 2 Assessment

Target Reading Skills Asking Questions Use the answers 
to the questions you wrote about the headings to help you 
answer the questions below.

Reviewing Key Concepts
1. a. Summarizing What was the “space race”?

b. Identifying What event began the space race?
c. Relating Cause and Effect  What role did competition 

play in the space race? Who were the competitors?
2. a. Identifying What was the Apollo program?

b. Sequencing Place these events in the correct sequence: 
first humans on the moon, Sputnik I, first American in 
space, John Glenn orbits Earth, NASA formed, Yuri 
Gagarin orbits Earth.

c. Drawing Conclusions Was the Apollo program 
successful in meeting President Kennedy’s challenge?

FIGURE 9
Lunar Base
A possible future base on the 
moon is shown in this painting.
Predicting  How might a lunar 
base be useful for the future 
human exploration of Mars?

2

New Missions to the Moon The Apollo missions were a
tremendous achievement. They yielded fascinating informa-
tion and memorable images. Yet, the cost of those missions was
high, and there were few immediate benefits beyond the
knowledge gained about the moon. NASA moved on to other
projects. For decades, the moon was largely ignored.

Recently, however, interest in the moon has revived. In 2003,
the European Space Agency launched an unpiloted spacecraft to
orbit the moon. Its main purpose was to collect data for a
detailed map of the moon. Private businesses have funded simi-
lar research spacecraft. 

Soon, humans may walk again on the moon. In 2004, the
United States announced a plan to establish a permanent col-
ony of people on the moon. From such a base, missions could
be launched to carry people to Mars.

Landmarks in Space Flight
Interview someone who 
remembers the early space 
programs. Prepare your questions 
in advance, such as: What did you 
think when you heard that Sputnik
was in orbit? How did you feel 
when the first Americans went into 
space? Did you watch any of the 
space flights on TV? You may want 
to record your interview and then 
write it out later.
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