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The ship carries three guns on either 
side. These will be used to ward 
off attacks or to launch assaults on 
unfriendly ships or ports.

Why might a trading ship be 
the target of attacks?

By the late 1500s, Lisbon, located on 
the Atlantic Ocean, had become one of 
Europe’s leading port cities. Its harbor 
was lined with warehouses, merchants’ 
offices, shipyards, and armories.

What features do you think a city 
needs to be a good port?

The Waterfront of Lisbon, 
Portugal, late 1500s
You are a sea captain about to leave on a 
trading voyage to the East Indies. You’ve 
spent months organizing and preparing 
for this voyage. After all of the time and 
expense, you wonder if the voyage will 
be a success.

Why would people be willing to 
take part in trading voyages to 
distant lands?
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Chapter 15

Scientific Revolution and 
the Age of Exploration

Chapter 16

The Enlightenment and 
the Age of Reason

The ship’s cargo includes 
linen, wool, iron, and 
copper. These items will be 
traded for pepper, nutmeg, 
cinnamon, or silk.

Why do you think spices 
are such sought-after 
trade goods?
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Before You Read: Anticipation Guide
Read the statements below and note if you agree 
or disagree with them. After you’ve read the lesson, 
see if you’ve changed your opinion.
• European exploration and settlement of the Americas, 

Africa, and Asia had little impact on these regions.
• Colonial rivalries helped to shift the balance of power 

in Europe.

Big Ideas About the Scientific 
Revolution and Exploration

Science and Technology New scientific discoveries 
change human understanding of the world.
Great voyages of exploration and discovery gave rise to a 
new European worldview. Also, scientific and technological 
developments changed the way people looked at religion, 
politics, and culture.

1464
Sunni Ali begins 
Songhai empire in 
West Africa.

1460s
Portuguese gain 
control of trade along 
West African coast.

1520
Suleyman the Magnificent 
becomes sultan of the 
Ottoman Empire.

1543
Copernicus publishes 
heliocentric theory.
(model of heliocentric 
universe) 

!

1492
Columbus makes his first 
voyage to the Americas. !
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Great Voyages of Discovery, A.D. 1492–1610

1609
Galileo observes the 

heavens through a 
telescope.

1620
Francis Bacon’s book 
Novum Organum encourages 
scientific method.

1687
Newton publishes treatise 

on law of gravity.

1644
Manchus establish the 
Qing Dynasty in China.
(Qing Dynasty print) 

!

1689
Peter the Great 

comes to power 
in Russia.

1572
Túpac Amaru, the last 
Incan ruler, is overthrown.
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Background: During the Renaissance in Europe, scholars
rediscovered the works of ancient Greek thinkers, including
Aristotle. Many Renaissance scholars considered Aristotle’s
theories to be accurate.

However, an Italian scientist named Galileo disagreed with
Aristotle on many points. For example, Aristotle believed that
heavier objects fall faster than lighter ones. Galileo claimed
that all objects fall at the same speed. According to legend,
Galileo proved this statement by conducting an experiment
at the Leaning Tower of Pisa. As you read the following story,
imagine that you are one of Galileo’s assistants.

The tower at Pisa already had a pronounced tilt when
Galileo reportedly carried out his experiment. !
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YY
Starting with a Story

our arms ache from carrying a heavy cannonball. You are jealous of
the other assistant, Lucio, who is carrying a lighter ball. But the pain in

your arms is nothing compared with the dread that you feel. After today,
your friends, your relatives, and many scholars will probably consider Galileo
a fool. They will make fun of you for being his assistant. Galileo has dared to
disagree with Aristotle, one of the greatest thinkers of all time. Aristotle stated
that heavier objects fall faster than lighter ones. But Galileo claims that all
objects, regardless of their weight, fall at the same speed. And he has you and
Lucio carrying cannonballs to the Leaning Tower of Pisa to prove his point.

You see the Leaning Tower loom ahead. Galileo walks confidently toward
it. A group of well-known scholars have gathered at the tower’s base. They
laugh mockingly. Ignoring the crowd, Galileo marches directly into the
tower. You and Lucio follow. You look up. A steep, spiral staircase winds
its way to the top. Galileo tells you not to look up while you climb, or you
might lose your balance. You imagine yourself rolling down the stairs, still
hanging onto the cannonball. Galileo, Lucio, and you start to climb. The
stairs are worn, and occasionally you slip. Finally, you reach the top.

Galileo says to place the cannonballs on the ramp. Then he licks his
finger and holds it up to test the wind. The air is calm. Below, the crowd
looks up at the three of you. Galileo gives the command. You and Lucio let
go of your cannonballs at the same time. The balls drop quickly toward
the ground. Plunk. You hear a gasp from the crowd. Galileo smiles knowingly.
The balls have hit the ground at the same time.

How do you think people watching your
experiment will react?

1. READING: Plot The second stage of the plot of a story
is sometimes called rising action. The events described
in this part of the plot tend to build suspense in the story.
With a partner, identify how the writer of this story builds
suspense. As you read other stories in this book, note
how suspense is used.

2. WRITING: Narration As you and Lucio head down
the stairs after the experiment, you talk about what will
happen next. Write a dialogue of this conversation.
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Lesson

1
MAIN IDEAS

Science and Technology Classical ideas
about science and math shaped European
thought for centuries.

Science and Technology Scholars of other
cultures preserved the scientific knowledge of
Greece and built upon it.

Belief Systems The Renaissance renewed
interest in scientific learning. It also led to a
questioning of old beliefs.

TAKING NOTES
Reading Skill: Explaining Chronological
Order and Sequence
Placing events in sequence means putting them
in order based on the time they happened. Create
a time line like the one below to put events
discussed in this lesson in order.

! Ptolemy The ideas
of Ptolemy shaped the
way Europeans looked
at the universe for
hundreds of years.

Skillbuilder Handbook, page R15

300s B.C. A.D. 1400s

496 • Chapter 15

Words to Know
Understanding the following words will help you read this lesson:

orbit a path of a
heavenly body as it circles
around another body
(page 497)

The astronomer compared
the orbits of two planets as
they circled the sun.

agreeable being in
harmony (page 498)

The artist attempted to
place the figures in the
painting into an agreeable
arrangement.

diagnose to identify
an illness or problem
by observing signs and
symptoms (page 498)

The doctor was unable
to diagnose the disease.

artery a blood vessel
that carries blood away
from the heart to all parts
of the body (page 498)

Unlike arteries, veins
carry blood back toward
the heart.



History of 
Scientific 
Thought
Build on What You Know Have you ever read a book or seen 
a movie that changed the way you look at things? In this chapter, you 
will learn how new ideas and discoveries helped to change the way 
people in Europe viewed the world.

Classical Science
ESSENTIAL QUESTION How did classical ideas about astronomy, 
mathematics, and medicine shape European thought? 

Between 600 B.C.B.C. and A.D.A.D. 200, Greek scientists developed 
many ideas on how the world worked. They used an approach 
called rationalismrationalism. In this approach, people use reason, or logical 
thought, to understand the world.

A Geocentric Universe Aristotle, who lived from 
384 to 322 B.C.,B.C., is considered one of the greatest 
thinkers of all time. He studied the stars and 
planets in a rational way. His studies led 
him to develop the geocentric theorygeocentric theory.
This theory placed Earth at the center 
of the universe.

Some 500 years later, the work 
of an astronomer named Ptolemy 
(TAHL•uh•mee) agreed with and 
expanded on Aristotle’s view. 
Ptolemy claimed that objects 
such as the moon and stars move 
in small orbits of their own. While 
doing this, they revolve in a bigger 
orbit around Earth. Aristotle’s and 
Ptolemy’s view of the universe proved 
to be wrong. Even so, scientists accepted 
it for the next 1,400 years.

TERMS & NAMES

rationalism

geocentric theory

harmony

anatomy

dissection

Ptolemy’s Theory 
This 17th-century 
engraving illustrates 
Ptolemy’s geocentric 
theory. !
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Greek Mathematics In the 500s B.C.,B.C., a Greek scholar named 
Pythagoras (pih•THAG•uhr•uhs) tried to explain the universe in 
mathematical terms. According to his view, all things combine in an 
agreeable way to form the universe. This idea of things combining well 
with each other to form a whole is known as harmonyharmony. Pythagoras’ 
work greatly influenced classical Greek and European philosophy.

About 200 years later, Euclid (YOO•klihd) built on Pythagoras’ 
theories. He studied shapes such as circles and triangles. His work 
formed the basis of the area of study known as geometry. Euclid’s 
studies are still the basis for courses in geometry today.

Greek Medicine The Greeks also laid the foundations of modern 
medicine. Hippocrates, who lived in the 400s B.C.,B.C., believed that 
doctors would be able to diagnose diseases by observing many cases. 
This approach strongly influenced later medical practices.

Galen, who lived in the A.D.A.D. 100s, focused on anatomyanatomy, the 
structure of living things. He gained much of his knowledge through 
dissectiondissection, cutting open plants and animals to look at their parts. 
Galen made many discoveries. For example, he learned that arteries 
are filled with blood and not air, as was previously believed.

How did advances made by the Greeks affect medical practices?

Science in the Middle Ages
ESSENTIAL QUESTION What role did Muslim scholars play 
in preserving classical scientific knowledge?

For centuries after Galen’s death, little scientific 
study took place in Europe. European scholars 
were more interested in studying religion. Muslim 
scholars, however, became interested in classical 
scientific knowledge.

Muslim Scholars Between the mid-700s 
and mid-1200s, Muslim culture flourished. 
(See Chapter 4.) Muslim scholars of this 
time borrowed and advanced the 
learning of classical Greece and 
other ancient societies.

For example, al-Khwarizmi, 
who lived in the late 700s and 
early 800s, borrowed the 
numbering system and zero 
from Indian scholars. 

Al-Khwarizmi 
Al-Khwarizmi, one 
of the greatest 
mathematicians of 
all time, developed 
algebra. !
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His work resulted in the Arabic numbering system that is still 
used in most of the world today. He also developed the branch of 
mathematics called algebra. Some 300 years later, a Persian scholar 
named Omar Khayyam drew on Greek ideas to further the work of 
al-Khwarizmi. He also wrote a study of Euclid’s work on geometry.

Muslim doctors also borrowed ideas from the past and then built 
on them. In the early 900s, al-Razi, a Persian-born doctor, used classical 
Greek studies to help him identify and describe diseases. Around 1000, 
Ibn Sina, another Persian doctor, published 
the Canon of Medicine. This organized all 
medical knowledge since Aristotle’s time. 
The works of al-Razi and Ibn Sina were used 
as medical references for hundreds of years.

Jewish and Christian Scholars
From the Muslim world, classical scientific 
knowledge spread to western Europe. 
Muslim, Jewish, and Christian scholars in 
al-Andalus (Muslim Spain) greatly helped 
this movement of information. Many of 
them translated Greek and Arabic scientific 
works into Latin. Christian scholars flocked 
to Spain to study these works and carried 
them back to Europe.

Jewish scholars made other contributions 
to scientific learning. Maimonides, who 
lived in the 1100s, wrote about and taught many subjects, including 
religion, science, and medicine. His work greatly influenced both 
Muslim and Christian thinkers. Also, the 14th-century Jewish 
scholar Gersonides (guhr•SAHN•uh•DEEZDEEZ) made an instrument 
to measure the distance between objects in the sky. Using it, he 
estimated that stars were a huge distance from Earth. Before this 
discovery, most scholars agreed with Ptolemy that the stars were just 
beyond the moon.

As scientific knowledge spread through Europe, conflict soon 
arose between Christianity and science. Christianity stressed viewing 
the world through faith. Scientists, however, emphasized reason. 
During the 1200s, Christian scholar Thomas Aquinas tried to show that 
the two approaches could exist in harmony. (See Chapter 10.) Reason 
and faith, he argued, both came from God. Later discoveries, however, 
threatened this harmony between religion and science.

How did the contributions of Muslims, Jews, and Christians 
advance knowledge during the Middle Ages?

! University Class
In time, classical 
science became part 
of higher education 
in Europe. This 14th-
century manuscript 
illustration shows 
a professor leading 
a class at a Paris 
college.
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The Renaissance Leads to New Ideas
ESSENTIAL QUESTION How did the Renaissance affect science?

As you learned in Chapter 13, the work of scholars such as Aquinas 
gave rise to a new open-mindedness that led to the development 
of humanism. In turn, humanism helped to launch the period of 
experimentation, exploration, and creativity known as the Renaissance. 

Influence of the Humanists The collapse of the Byzantine 
Empire in the mid-1400s helped the development of Renaissance 
thought. At that time, many Byzantine scholars fled to Italy. They 
brought with them knowledge of classical Greek and Roman 
literature. This literature formed the basis of humanism. 

At about the same time, the invention of the printing press 
helped to spread humanist ideas across Europe. As more books 
became available, scholars realized that the classical thinkers did not 
always agree. Influenced by these findings and by humanistic ideals, 
European scholars also began to question classical learning. Before 
long, a new spirit of investigation emerged in Europe.

Influence of Renaissance Artists The revolution in art 
during the Renaissance also affected scientists. Artists wanted 
to show their subjects in a realistic way. To do this, they closely 
observed humans and animals. Some even dissected human 
corpses. This careful study led to a more accurate scientific 
knowledge of human anatomy. 

Leonardo’s “Study 
of Arms” The 
Renaissance artist 
Leonardo da Vinci 
learned about 
muscles and tendons 
through dissection. !
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Homework Helper
ClassZone.com

Terms & Names
1. Explain the importance of

rationalism harmony dissection
geocentric theory anatomy

Using Your Notes
Explaining Chronological Order and Sequence
Use your completed time line to answer the
following question:
2. How did scientific knowledge expand during the

Middle Ages?

Main Ideas
3. How did Aristotle and Ptolemy influence modern

scientific thought?
4. How did Muslims help to preserve classical

learning?
5. How did Renaissance artists and explorers help

increase scientific knowledge?

Critical Thinking
6. Finding Main Ideas What impact did learning

about classical science have on Christianity?
7. Understanding Cause and Effect Why do

you think humanistic ideals encouraged European
scholars to question classical learning?

Influence of Global Explorations During the Renaissance,
Europeans looked for new routes to Asia. (You’ll learn about
these voyages of exploration in Lesson 3.) These voyages increased
knowledge of Earth’s shape, size, and weather. Some of this new
knowledge challenged classical ideas. For example, Aristotle thought
that the temperature at the equator was too high to support human
life. However, explorers found that the temperatures there were high,
but the region was still livable.

How did humanism influence learning during the Renaissance?

Lesson Summary
• For centuries, European scholars accepted the ideas of

ancient Greek scientists without question.

• In the late Middle Ages, translations of Greek and
Arabic scientific works helped European scholars
rediscover scientific learning.

• The Renaissance revived interest in scientific learning
and encouraged the questioning of old beliefs.

Why It Matters Now . . .
The renewed interest in scientific investigation that started during the
Renaissance led to the development of modern science.

Drawing a Diagram Draw a diagram that depicts Ptolemy’s view of the universe and another
diagram that shows today’s view of our solar system. Then write captions that describe how the
diagrams are similar and different.

1

300s B.C. A.D. 1400s
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Lesson

2
MAIN IDEAS

Science and Technology Several scientists
developed new ideas based on close observation
of the world and precise mathematical calculations.

Science and Technology New inventions
helped scientists make more precise
observations and measurements.

Science and Technology Philosophers
proposed a new way to view the universe and
to develop scientific theories.

TAKING NOTES
Reading Skill: Categorizing
To categorize means to sort information. As you
read Lesson 2, take notes about the Scientific
Revolution. Use a diagram like the one below to
categorize your information.

! Galileo’s Telescope
Galileo was the first person
to use a telescope—an
instrument that magnifies
distant objects—to study
the skies.

Skillbuilder Handbook, page R6

New scientific 
theories

New scientific 
inventions

New 
philosophies

Scientific 
Revolution

502 • Chapter 15

Words to Know
Understanding the following words will help you read this lesson:

refine to make more
accurate; to improve
(page 503)

Muslims refined sailing
instruments invented by the
ancient Greeks.

denounce to declare
to be wicked or wrong;
to condemn (page 504)

At one time, the Church
denounced discoveries
it believed to be contrary
to Christianity.

liver a large organ in
the abdomen of animals
(page 504)

Physicians now know that
the liver helps the body
absorb food.

predict to tell about
in advance (page 505)

New scientific discoveries
made it possible to predict
future events.



The Scientific 
Revolution
Build on What You Know Influenced by humanism, 
scholars began to question classical scientific ideas and Christian 
beliefs. This new spirit of questioning accepted views of the world 
became known as the Scientific RevolutionScientific Revolution.

New Scientific Theories
ESSENTIAL QUESTION What new ideas did scientists develop?

In the 1500s, scholars began to look at old scientific beliefs in a 
different way. This change led to an explosion of new ideas.

A Heliocentric Universe In the early 1500s, a Polish 
astronomer named Nicolaus Copernicus (koh•PUR•nuh•kuhs) 
challenged Ptolemy’s geocentric theory. Copernicus reasoned 
that the stars, Earth, and other planets revolved around the 
sun, which did not move. This view of the universe is called 
heliocentricheliocentric, or sun-centered.

Almost 100 years later, German astronomer Johannes Kepler 
refined and built on Copernicus’ theories. He used mathematical 
laws to prove that the planets did indeed move around the sun. 
One law showed that the planets revolved in elliptical orbits, and 
not circular orbits as Copernicus believed. Elliptical orbits are 
oval in shape.

TERMS & NAMES

Scientific Revolution

heliocentric

universal gravitation

scientific method

A Demonstration
In this painting, 
Galileo shows the 
ruler of Venice how 
to use a telescope. !
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Galileo Challenges Accepted Beliefs The Italian scientist
Galileo (1564–1642) made many scientific advances that challenged
classical ideas. For example, his observations made with the telescope
clearly supported Copernicus’ ideas. This, however, brought him
into conflict with the Church. Copernicus’ view contradicted official
Church beliefs that said the universe was geocentric. Church leaders
denounced Galileo. They forced him to publicly deny his findings. But
Galileo knew he was right, and so did other scientists.

Newton’s Universal Law In the late 1600s, the English scientist
Sir Isaac Newton combined the ideas of Copernicus, Kepler, and Galileo
into one single theory. It stated that all physical objects were affected by
the same force—gravity. This natural force tends to draw objects toward
each other. Gravity is the force that keeps planets revolving around the
sun. It also keeps people from flying off Earth’s surface and into space.
Since gravity acts on all objects throughout the universe, Newton
called his theory the law of universal gravitationuniversal gravitation.

Discoveries in Medicine Some scientists sought to understand
the universe. Others wanted to know how the human body worked.
In 1628, English physician William Harvey published an accurate
description of how blood circulates through the body. He based his
findings on human dissections he had performed. His observations
showed that the heart, not the liver as Galen believed, pumped
blood through living creatures.

How did Copernicus’ view of the universe differ
from Ptolemy’s?

Blood Circulation
In this 19th-century
painting, William
Harvey explains to
King Charles I how
blood circulates.
Below is an
illustration from
Harvey’s study of
blood circulation. !

Primary Source
Handbook

See the excerpt
from The Starry 
Messenger, 
page R56.
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Microscope

Zacharias Janssen 
(YAHN•suhn), a Dutch 
maker of eyeglasses, 
invented the microscope 
in 1590. Anton van 
Leeuwenhoek, however, 
was the first person to 
observe microscopic life. A 
microscope made in the late 
1600s is shown here.

Thermometer

A Swedish astronomer, 
Anders Celsius, created a 
thermometer measurement 
scale in 1742 that showed 
water freezing at 0º and 
boiling at 100º. One of the 
first thermometers to use the 
Celsius scale is shown here.

Barometer

The barometer is useful 
in predicting the weather 
because it measures changes 
in air pressure, which signal 
changes in the weather. 
Rising air pressure usually 
indicates good weather. 
Falling air pressure tends to 
be a sign of bad weather. 
A replica of Torricelli’s 
barometer is shown here.

Three Scientific Inventions
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New Scientific Inventions
ESSENTIAL QUESTION What new inventions helped scientists make more 
precise observations and measurements?

In the 1600s and 1700s, scientific investigation was made easier by the 
invention of such instruments as the microscope, the thermometer, 
and the barometer.

The Microscope In the 1670s, a Dutch 
amateur scientist named Anton van 
Leeuwenhoek (LAY•vuhn•HUK) built a 
microscope. This brass tube containing 
curved glass lenses magnified objects 
between 250 and 300 times. Using the 
microscope, van Leeuwenhoek observed 
bacteria, or tiny moving matter, in 
fluids. He also observed the flow of 
blood through tiny blood vessels called 
capillaries.

The Thermometer In the early 1600s, 
Galileo invented the thermometer, an 
instrument that measures temperature. 
Galileo’s thermometer was an open glass 
tube with a bulb containing water at the 
bottom. The water rose in the tube as 
it warmed and sank as it cooled. Some 
100 years later in 1714, German scientist 
Gabriel Daniel Fahrenheit (FAR•uhn•HYT)
made the first mercury thermometer. He 
also proposed the first formal temperature 
measurement system. Fahrenheit’s 
measurement scale showed water freezing at 
a temperature of 32º and boiling at 212º.

The Barometer In 1643, a friend 
and supporter of Galileo, Evangelista 
Torricelli (TAWRTAWR•uh•CHEHL•ee), invented 
the barometer. This instrument measures 
the pressure of Earth’s atmosphere. Later, 
scientists used the barometer to predict the weather.

Why might instruments such as the microscope and the 
thermometer be useful to scientists?
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The Scientific Method
ESSENTIAL QUESTION What new ways of viewing the universe did 
philosophers propose?

In the 1600s, two philosophers, René Descartes (day•KAHRT) and 
Francis Bacon, had a huge impact on how scientists studied the world. 

Descartes and Rationalism Frenchman René Descartes 
believed in questioning the opinions of recognized authorities. He 
also believed that every idea should be doubted until it had been 
proved through reason. Descartes based his approach on a simple 
statement: “I think, therefore I am.” He argued that God created two 
realities. The first was physical reality. The other was the mind, or 
what people think. Descartes claimed that people could use their 
rational mind to understand the “truths” of the physical world.

Bacon and the Scientific Method Englishman Sir Francis 
Bacon also believed in using rational, organized thought. However, 
Bacon felt that scientists should use experiments and observation 
rather than abstract reasoning to understand the world. This 
approach, called the scientific methodscientific method, had specific steps.

 1. Observing and describing a subject

 2. Forming a hypothesis—an unproved assumption 
about the subject

 3. Testing the hypothesis in an experiment

 4. Interpreting results to draw a conclusion

Sir Francis Bacon (1561–1626)

For Francis Bacon, science was a hobby. He was a 
politician. Bacon wanted to incorporate rational thinking 
into politics and science. His writings helped the English 
legal system set a world standard for fairness. Bacon 
was among the first to show that rationalism worked in 
government as well as in science.
 Bacon was determined to pursue his passion for 
scientific experiments even if it killed him. In the end, it 
did. Bacon became sick and died after testing a theory 
that snow can actually insulate against the cold. The 
theory was later proved true.
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The Impact of Scientific Rationalism The ideas of Descartes
and Bacon became known as scientific rationalism. By the 1700s, the
influence of scientific rationalism had begun to erode the power of
the Church. Why did this happen? Scientific rationalism encouraged
people to think for themselves instead of relying on church authority.

Some political thinkers applied scientific rationalism to
government. For example, political thinker John Locke believed people
have the natural ability to be in charge of their own affairs. He viewed
this ability as a natural law or right. Such beliefs planted seeds of
democracy that soon blossomed in nations such as the United States.

What are the four steps involved in the scientific method?

Lesson Summary
• Scientists developed new theories about the universe.

• The invention of new scientific instruments helped to
prove new theories and to change some old beliefs.

• The scientific rationalism of Descartes and Bacon had
a major impact on religion and politics.

Why It Matters Now . . .
The Scientific Revolution established a rational method of looking at
scientific questions that is still used today.

Terms & Names
1. Explain the importance of

Scientific Revolution universal gravitation
heliocentric scientific method

Using Your Notes
Categorizing Use your completed diagram to
answer the following question:
2. What idea or event do you think had the strongest

impact on the Scientific Revolution? Explain.

Main Ideas
3. How do the geocentric and heliocentric

theories differ?
4. What was the importance of the new scientific

instruments discussed in this lesson?
5. How did scientific rationalism affect European

religion and politics?

Critical Thinking
6. Making Inferences Why do you think church

authorities forced Galileo to deny his ideas on
the universe?

7. Drawing Conclusions Why was the law of
universal gravitation such an important step in
understanding the universe?

Creating an Experiment Devise an experiment to test a hypothesis. (For example, a feather
holds more weight than a piece of cardboard.) Use the scientific method to conduct research and
determine your answer.

2 Homework Helper
ClassZone.com

New scientific 
theories

New scientific 
inventions

New 
philosophies

Scientific 
Revolution
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Skillbuilder
Distinguishing Facts from Opinions
Goal: To differentiate between facts and opinions to understand the
role of women in the Scientific Revolution

Learn the Skill
A fact is a piece of information that can be proved to be true. Statistics,
dates, and events are all facts. An opinion, on the other hand, is a belief,
feeling, or judgment that someone expresses. An opinion cannot be
proved to be true. Being able to tell the difference between facts and
opinions is an important part of critical thinking.

See the Skillbuilder Handbook, page R19.

Practice the Skill
1 Facts: In the passage at right, look for specific names, dates, statistics,

and statements that can be proved. Information about history or people’s
lives such as names, dates, and places can be checked for accuracy in
encyclopedias or books by experts in a particular field of study.

2 Opinions: Look for statements that express feelings, beliefs, or judgments.
Decide if the opinions belong to the author or to someone else. In this
passage, the phrase “some scholars think” signals an opinion.

3 Opinions: Look for judgment words that the writer uses to describe
people or events. Judgment words are often adjectives that a writer uses
to get readers to feel a certain way.

4 Separate the facts from the opinions and summarize them. Organize
these summaries in a chart like the one shown below.

Example:

Extend Lesson 2

Facts Opinions
Most women in the 17th century were mainly 
confined to the role of home and family.

People in the 17th century: Women were 
not meant to study.

Tycho Brahe was a Danish astronomer. His 
observatory was called Uraniborg.

Author: Tycho Brahe was brilliant. Women’s 
contributions to science were important.

Sophia Brahe lived between 1556 and 1643. 
She contributed to her brother’s work.

Scholars: Sophia Brahe should get more 
credit for her work.

The Brahes’ work influenced Kepler.

4
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Apply the Skill
Select an article from a recent current affairs magazine. Make 
a chart like the one at left to help you distinguish facts from 
opinions in the article.

Scientists in 17th-century Europe started thinking 
about the world in new ways. They shared their 
ideas with one another through books and letters. 
Society supported the work of men as scientists. 
This passage describes how women were able to 
take part in the new community of science.

Women Astronomers in the 
17th Century

1  The role of middle-class women in 17th-century Europe 
was mainly confined to home and family. Few of them had 
the chance for a good education. 2  Most people believed 
that the life of the mind was not suited to women. Yet there 
were women who were interested in learning. Although they 
were less famous than Galileo or Kepler, these women made 
3  important contributions to science.

 One such woman was 1  Sophia Brahe (1556–1643). Her 
older brother Tycho was a 3  brilliant Danish astronomer. 
Sophia started helping him when she was ten years old. They 
worked in his observatory called Uraniborg. Together they 
recorded accurate positions for the planets. Their writings 
on the stars and planets formed the basis for Kepler’s work. 
2  Some scholars think that Sophia should get more credit for 

the work she and her brother did together.

! Women and Science 
In 17th-century Europe, 
few women would have 
had the opportunity to 
use a telescope.
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Lesson

3
MAIN IDEAS

Geography Seeking an ocean route to Asia,
Portugal sent out explorers on sea voyages.

Geography Searching for a new route to Asia,
Columbus sailed west across the Atlantic and
reached the Americas.

Geography After Columbus’ first voyage, a
number of explorers made the trip to the Americas.

TAKING NOTES
Reading Skill: Summarizing
To summarize is to restate a passage in fewer words.
After you read Lesson 3, write a sentence or two
summarizing each of the three main sections. Use a
chart like the one below to record your summaries.
Each summary statement is started for you.

! The Victoria This
illustration shows explorer
Ferdinand Magellan aboard
his ship the Victoria on his
voyage around the world.

Skillbuilder Handbook, page R3

The Age of Exploration
The Portuguese used advances in 
technology to help . . .
By sailing west across the Atlantic, 
Columbus . . .
After Columbus’ first voyage, several 
European nations . . .
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Words to Know
Understanding the following words will help you read this lesson:

crave to want very
much; to desire
(page 511)

After months at sea, the
crew craved the feeling of
land beneath their feet.

skeptical doubtful;
questioning (page 513)

Most people remained
skeptical about the
explorers’ chances
for success.

feat an accomplishment
that shows skill, strength,
or bravery (page 515)

The navigator performed
a feat that few people
thought possible.



The Age of 
Exploration
Build on What You Know Inventions and a spirit of 
investigation helped bring about many scientific discoveries. In 
this lesson, you will learn how scientific developments and the 
desire for wealth led to an age of exploration.

Portugal Leads the Way
ESSENTIAL QUESTION How did Portugal find an ocean route to Asia?

Since the Middle Ages, Europeans had craved luxury goods, 
such as silks and spices, from Asia. During this time, Italian and 
Muslim merchants controlled overland trade between Europe 
and Asia. Merchants from such countries as Portugal, Spain, 
England, and France wanted a share of this trade. To do this, 
these merchants needed to find a sea route to Asia.

Henry the Navigator Portuguese merchants were the first 
Europeans to establish sea trade with Asia. They were able to 
do this, in part, because they had government backing. Prince 
Henry, the son of Portugal’s king, was a strong supporter of 
exploration. He set up a school on Portugal’s southwest coast 
for mapmakers, navigators, and shipbuilders. He also sponsored 
voyages of exploration. A sponsorsponsor is a person who gives money 
for an undertaking, such as a voyage. Even though he rarely 
boarded a ship, Henry became known as “the Navigator.”

TERMS & NAMES

sponsor

caravel

astrolabe

Treaty of 
Tordesillas

circumnavigate

Prince Henry’s School 
The fortress at Sagres 
(SAH•greesh), at the 
southwestern tip of 
Portugal, probably 
was the location 
of Prince Henry’s 
navigation school. !
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Portuguese Explorations
Around Africa, A.D. 1418–1498
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Technology and Exploration 
Technological advances made 
at Henry the Navigator’s school 
aided Portuguese exploration. 
Shipbuilders there perfected the 
caravelcaravel, a ship designed for long 
voyages. Caravels had both the 
square sails used on European 
ships and the triangular lateen sails 
used on Arabian ships. Square sails 
provided caravels with power, and 
lateen sails permitted quick turns.

Portuguese sailors also 
borrowed instruments from 
other cultures. They tracked 
their direction with a compass, a 
Chinese invention. The Portuguese 
also used the astrolabe, which was 
invented by the ancient Greeks 
and improved by the Arabs. An 
astrolabeastrolabe measures the angle of 
the stars above the horizon. This 
information helped sailors find 
their ship’s latitude, or the distance 
north or south of the equator.

Reaching India By the time that Henry the Navigator died in 
1460, the Portuguese had set up trading posts along Africa’s west 
coast. There they developed a profitable trade for gold, ivory, and 
slaves. Soon, however, they set their sights beyond Africa.

In 1488, the Portuguese explorer Bartolomeu Dias rounded 
Africa’s southern tip. (See the map on this page.) He then sailed up 
part of Africa’s east coast before returning home. Vasco da Gama 
extended Dias’s route, sailing east all the way to India in 1498. A few 
years later, the Portuguese set up a trading post in India. Then they 
continued moving eastward. In time, they set up several trade centers 
in the Spice Islands—present-day Indonesia.

Overland trade from Asia to Europe tended to be expensive, 
because cargo had to be loaded and unloaded many times. Sea trade, 
however, was much cheaper. The cargo did not have to be handled so 
frequently. As a result, the Portuguese could charge less for spices. For 
a time, Portugal dominated European trade with Asia.

What type of technology aided Portuguese exploration?

GEOGRAPHY SKILLBUILDER
INTERPRETING MAPS
Location Why was it to Portugal’s 
advantage to seek sea routes to 
the east?
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Columbus Reaches America
ESSENTIAL QUESTION Why did Columbus sail west across the Atlantic, and
what did he find?

While the Portuguese headed east to secure trade routes, an Italian
navigator named Christopher Columbus looked west. He hoped to
find a westward route to the riches of Asia.

Columbus’ First Voyage By studying existing maps and reports,
Columbus knew that Earth was round. Because of this, Columbus
thought that he could reach Asia sooner if he sailed west instead of
east around Africa. However, Columbus miscalculated the distance
around Earth. He estimated this distance at only three-quarters as
far as it actually was.

To many people, Columbus’ idea of sailing west to get to the
east seemed a little strange. The Portuguese rejected it, preferring
to continue their search for an eastern route to Asia. Even Spain,
which was eager to compete for trade, was skeptical. After six years,
however, Columbus convinced Spanish monarchs Ferdinand and
Isabella to sponsor his plan.

In early August 1492, Columbus left Spain with three caravels
and about 90 men. After almost ten weeks at sea, Columbus’
crew grew restless. They had not
seen land for over a month and
wanted to return home. Columbus
persuaded them to continue. Then,
on October 12, a sailor called out
“Tierra, tierra” [Land, land].

Columbus’ Mistake
Columbus thought this land was
India. He even called the people
who greeted him and his men
Indios (Indians). Once again,
he was mistaken. He actually
had landed on an island in
the Caribbean Sea. Columbus
explored other islands but did not
come across any trade goods. Even
so, he was still excited at finding
what he thought was a route to
Asia. He set up a settlement on
the island of Hispaniola and then
sailed back to Spain.

Columbus Lands at
Hispaniola This 16th-
century engraving
shows Columbus
landing on the island
of Hispaniola during
his first voyage. !

Primary Source
Handbook

See the excerpt
from the Journal of
Christopher Columbus,
page R57.
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DOCUMENT–BASED QUESTION
Why do you think Dr. Chanca wanted 
to describe the wildlife of the West 
Indies to people back in Spain?

The Treaty of Tordesillas Ferdinand and Isabella wanted to 
make sure that Portugal, their trading rivals, did not benefit from 
Columbus’ expedition. The Portuguese feared that if Columbus had 
found a route to Asia, Spain might claim lands that Portugal had 
already claimed. In 1494, Spain and Portugal signed the Treaty ofTreaty of 
TordesillasTordesillas (TAWRTAWR•day•SEEL•yahs). This drew an imaginary line from 
north to south around the world. (See the map on the opposite page.) 
Spain could claim all lands west of the line. Portugal could claim 
all lands to the east. This gave Portugal control of one area in the 
Americas—present-day Brazil. 

Additional Voyages Ferdinand and Isabella were excited with 
the results of Columbus’ first voyage. They sent him on three more 
journeys west to find mainland India. Although Columbus landed 
on many islands, he found no proof that he was in Asia. Eventually, 
Ferdinand and Isabella lost patience with him. Columbus died in 
1506, a bitter and lonely man. Right up to his death, he continued to 
insist that he had reached India. However, people soon realized that 
Columbus had found a vast land previously unknown to them.

What miscalculations did Columbus make?

from Letter of Dr. Chanca on the 
Second Voyage of Columbus
By Diego Alvarez Chanca

No four-footed animal has ever been seen in this 
or any of the other islands, except some dogs of 
various colors, as in our own country, . . . and 
also some little animals, in color and fur like a 
rabbit, . . . with long tails, and feet like those of a 
rat; these animals climb up the trees. . . .
 There are great numbers of small snakes, and 
some lizards, but not many . . . [O]ur men saw 
an enormous kind of lizard, which they said was 
as large round as a calf, with a tail as long as a 
lance, which [islanders] often went out to kill: 
but bulky as it was, it got into the sea, so that 
they could not catch it.

Background: Diego Alvarez Chanca, 
from Seville in Spain, served as 
surgeon on Columbus’ second voyage 
to the West Indies. He wrote of his 
experiences in a letter to the town 
council of Seville. In this excerpt, he 
describes the animals he saw on the 
island of Hispaniola.

!  The site of Isabella, Columbus’ 
first settlement on Hispaniola

514 • Chapter 15



AFRICA

NORTH
AMERICA

SOUTH
AMERICA

EUROPE
SPAIN

ASIA

AUSTRALIA

ANTARCTICA

ATLANTIC
OCEAN

ATLANTIC
OCEAN

INDIAN
OCEAN

PACIFIC
OCEAN

PACIFIC
OCEAN

30°N

30°S

0°Equator

Arctic Circle

Antarctic Circle

Tropic of Capricorn

Tropic of Cancer

60°N

0°30°W 30°E 60°E 90°E 120°E 150°E60°W90°W

Cape Horn

Cape of
Good Hope

1520–1521

15
19

1520–1521

X

Magellan Killed, 1521

1521–1522

Magellan's Circumnavigation,
1519–1522

N

S

EW

0

0 1000 2000 kilometers

1000 2000 miles

Magellan, 1519–1521

del Cano, 1521–1522

Treaty of Tordesillas, 1494

Exploration After Columbus
ESSENTIAL QUESTION Which other European countries explored and 
claimed parts of the Americas?

After Columbus’ journeys, several European countries sponsored
voyages of exploration to the Americas. Many of the explorers who 
undertook these expeditions were, like Columbus, searching for a fast 
route to Asia. Others simply were in search of wealth.

Circling the Globe In 1519, the Spanish sponsored a voyage 
captained by a Portuguese sailor named Ferdinand Magellan. He set 
out from Spain with five ships and about 250 men. His goal was to 
circumnavigate the globe. CircumnavigateCircumnavigate means to travel completely 
around the world. Up to this time, no one had accomplished this feat. 

Magellan sailed around the southern tip of South America and into 
the vast waters of the Pacific Ocean. (See the map below.) The ships 
sailed on for several months without sighting land. Eventually, the 
ships arrived in the Philippine Islands. There, Magellan was killed in a 
local war. His crew, under the leadership of Juan Sebastián del Cano, 
continued on to the Spice Islands and then home. After a nearly three-
year voyage, only one ship and 18 of the original crew members made 
it back to Spain. Still, the expedition had successfully traveled around 
the world. In addition, it was an economic success. The ship’s hold was 
full of Asian spices. 

GEOGRAPHY SKILLBUILDER
INTERPRETING MAPS
Location Through which oceans 
did Magellan sail?
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Spanish Conquerors In 
the early 1500s, many Spanish 
explorers came to the Americas 
in search of gold. As you read 
in Chapter 12, Spanish explorer 
Hernán Cortés conquered the 
rich Aztec empire in Mexico. 
Within ten years, Spain had 
gained control of all of present-
day Mexico and Central 
America. The Spanish enslaved 
most of the people who lived in 
these regions.

Not long after, Spanish 
explorer Francisco Pizarro 
and his soldiers attacked the 
Incan Empire in South America. They captured and killed 
the emperor. Soon the Incan Empire collapsed. By 1535, the 
Spanish controlled most Incan lands. Many Inca became slave 
laborers in the mines and on the farms that the Spanish set up.

Further Explorations in the North The desire for gold 
also drew Spanish explorers to travel north. From 1539 to 1542, 
Hernando de Soto explored territory in the present-day southern United 
States. In 1540, Francisco Coronado began to search what is now the 
western United States. However, neither explorer found gold.

The English and French made several attempts to find a shortcut 
to Asia. They sponsored expeditions to find a Northwest Passage, a 
legendary water route through northern North America to Asia. In the 
late 1490s, Italian sailor John Cabot headed two voyages for the English. 
He claimed coastal lands in present-day eastern Canada and the United 
States for England. However, he did not find the passage.

In 1524, Giovanni da Verrazzano (VEHR•uh•ZAH•noh), another 
Italian sailor, searched for the Northwest Passage for France. Although 
he failed to discover a route to Asia, he did explore what today 
is New York harbor. Ten years later, the Frenchman Jacques Cartier 
(kahr•TYAY) sailed about 150 miles inland along Canada’s St. Lawrence 
River. He was sure that this river would take him to Asia. In time, 
however, Cartier realized that he had not found a Northwest Passage.

Mapmaking and a New Worldview Each discovery made by 
explorers helped to change the way Europeans looked at the world. 
Before Columbus’ voyages, the European view of the world focused 
on the Mediterranean Sea and the lands that surrounded it. After 

! Search for Gold
Francisco Coronado 
spent two years 
exploring what today is 
the southwestern United 
States in search of gold.
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Homework Helper
ClassZone.com

Columbus’ explorations, the European worldview stretched from the
Americas in the west to the Spice Islands in the east.

Cartographers, or mapmakers, played a leading role in changing
this worldview. Maps of the early 1500s began to show two new
continents in the west. One mapmaker named these continents “the
Americas” after Amerigo Vespucci (vehs•POO•chee). Vespucci was
one of the first to explore and map the coasts of this region. An
account of his explorations was published under the title New World.

How did exploration in the Americas change the European
worldview?

Lesson Summary
• The Portuguese established trade routes by sea to

Africa and Asia.

• Searching for a new route to Asia, Columbus sailed
west and reached the Americas.

• Several nations explored North and South America
and established claims there.

Why It Matters Now . . .
European exploration and settlement of the Americas had a major
impact on the cultures found in the United States today.

Terms & Names
1. Explain the importance of

sponsor astrolabe circumnavigate
caravel Treaty of Tordesillas

Using Your Notes
Summarizing Use your completed chart to answer
the following question:
2. How did Columbus’ voyages to the Americas

affect European exploration?

Main Ideas
3. What impact did the work of Henry the Navigator

have on Portuguese explorations?
4. Why do you think many people considered

Columbus’ plan to be controversial?
5. What was the importance of Ferdinand

Magellan’s voyage?

Critical Thinking
6. Making Inferences Why do you think the

Spanish monarchs lost patience with Columbus?
Give reasons for your answer.

7. Drawing Conclusions What impact do you
think European exploration and colonization in the
Americas had on trade?

Internet Activity Use the Internet to find information to make a time line titled
“The Age of European Exploration.”
INTERNET KEYWORD: exploration

3

The Age of Exploration
The Portuguese used advances in 
technology to help . . .
By sailing west across the Atlantic, 
Columbus . . .
After Columbus’ first voyage, several 
European nations . . .
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Extend Lesson 3

Life on a Ship
Purpose: To learn about daily life on a
16th-century ship

If you were a sailor in 16th-century Europe, you
probably worked on a ship like the one shown here.
Life at sea during this time was not easy. Voyages
often took months, and sometimes stretched into
years. Living quarters were cramped. Food was of
poor quality and often in short supply. And violent
storms and shipwrecks were a constant threat.

A The Ship By the late 1500s, most European ships
sailing the oceans were galleons. The typical galleon
was between 70 and 100 feet long and about 20
feet wide. It was easy to handle and, when under
full sail, very fast.

B The Captain The captain usually had a tiny cabin
in the stern of the ship. It served as an office as well
as living quarters. He kept his maps, charts, and log
books there. The charts and logs he kept on the voyage
often helped mapmakers draw more accurate maps.

C Navigation Sailors used a compass to figure out
direction. Plotting the position of the stars and
planets with an astrolabe allowed them to determine
their latitude. Maps and charts provided them with
further information.

D Food Some ships carried live pigs and hens on deck
to provide fresh eggs and meat. However, the day-
to-day diet aboard consisted of hard biscuits, salted
meat, and rough wine or beer. The meat often was
rotten and the biscuits full of worms.

E Living Conditions Aboard ship, ordinary sailors
lived in very cramped conditions. They slept wherever
they could find space to sling a hammock. Officers’
quarters were only slightly better.
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1. TALK ABOUT IT Why do you
think 16th-century sailors were
willing to undergo such hardships?

2. WRITE ABOUT IT Imagine
you are a sailor aboard a 16th-
century ship. Using information
in this feature, write a letter
to friends describing daily life
on the ship.
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Lesson

4
MAIN IDEAS

Geography The Age of Exploration caused
ideas, technology, plants, and animals to be
exchanged around the world.

Government Several European countries
competed for colonies overseas, both in Asia
and the Americas.

Economics Developments during the
Age of Exploration led to the origins of
modern capitalism.

TAKING NOTES
Reading Skill: Understanding Cause and Effect
An effect is an event or action that is the result
of a cause. In your notebook, draw a chart like
the one below. As you read Lesson 4, look for the
effects of the causes that are listed.

! Coffee Native to
Africa, the coffee
tree was taken to the
Americas by European
settlers. Today the
South American
countries of Brazil and
Colombia lead the world
in coffee production.

Skillbuilder Handbook, page R26

Results of Exploration
Causes Effects

The spread of disease 
between hemispheres
The defeat of the Spanish 
Armada
The establishment of 
mercantilism

520 • Chapter 15

domestic living in the
care of human beings;
tame (page 521)

They purchased domestic
animals, including horses
and oxen, to lighten
the workload.

profitable yielding a
monetary return
(page 523)

He abandoned the business
after ten years, when it was
no longer profitable.

holdings legally owned
property (page 523)

Many European countries
had extensive holdings
in the Americas.

Words to Know
Understanding the following words will help you read this lesson:



Columbian Exchange

ATLANTIC OCEAN

EUROPE, AFRICA, AND ASIA TO AMERICA

AMERICAS TO EUROPE, AFRICA, AND ASIA

Impact of 
Exploration
Build on What You Know Seeking wealth and land, 
European nations began to explore the Americas in the 1500s. In 
Lesson 4, you will learn about the effects of this exploration.

The Exchange of Goods and Ideas
ESSENTIAL QUESTION What did exploration help to spread?

European exploration resulted in the establishment of new trade 
links between the world’s continents. These trade links increased 
the exchange of ideas and goods throughout the world.

The Columbian Exchange The Columbian ExchangeColumbian Exchange was 
the movement of living things between hemispheres. These 
living things included people, plants, animals, and diseases. The 
exchange began after Columbus’ voyages to the Americas.

Europeans brought wheat, onions, grapes, sugar cane, and 
oranges to the Americas. From the Americas, they shipped corn, 
potatoes, pumpkins, and pineapples. Europeans also brought 
domestic animals, such as horses. In addition, Europeans brought 
diseases, such as smallpox and measles, to the Americas. Native 
Americans had no resistance to these diseases. As a result, the 
diseases killed about 20 million Native Americans.

TERMS & NAMES

Columbian 
Exchange 

triangular trade

capitalism

mercantilism
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Changing International Trade Patterns The links between
the continents created by the Columbian Exchange resulted in new
international trade patterns. These patterns were based on ocean trade
routes that were controlled, for the most part, by Europeans.

Much of the world’s trade was fueled by silver mined in the Spanish
colonies in Mexico and South America. Silver flowed from the Americas
to Europe and then on to China. (See the map below.) In return, Chinese
goods such as silks and porcelain went back to Europe. European merchants
also used silver to purchase spices from the East Indies and India.

A different kind of trade developed between the Americas, Europe,
and Africa. Sugar cane, which grew well in the tropical climate of the West
Indies, was processed and then shipped to Europe. The back-breaking labor
needed to produce sugar cane was provided by slaves from Africa. Cheap
manufactured goods flowed from Europe to pay for enslaved Africans. This
triangular tradetriangular trade across the Atlantic went on for more than 300 years. In that
time, about 10 million enslaved Africans were shipped to the Americas.

The Spread of Culture Culture and ideas, as well as trade goods,
were exchanged between continents. For example, the Spanish and
Portuguese launched their voyages of exploration, in part, to spread
Christianity. One of the first actions of explorers from these countries
was to convert the native populations of the lands they claimed to the
Roman Catholic faith. However, these new Christians often stamped
their own identity on their faith. They did this by combining their
traditional beliefs with Christian beliefs.

GEOGRAPHY SKILLBUILDER
INTERPRETING MAPS
Movement What was exchanged
in the triangular trade between the
Americas, Europe, and Africa?
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In addition, Europeans often imported cultural practices from
other lands. For example, many enjoyed drinking coffee from Arabia,
mixed with sugar produced by African slave labor in the Americas.

How did the Columbian Exchange affect world trade patterns?

Rivalry for Colonies
ESSENTIAL QUESTION What European
countries competed for colonies?

As world trade increased, European
nations competed for colonies overseas.
Colonies provided European nations
with raw materials and ready markets.

Portugal and Spain Portugal’s
eastward voyages of exploration resulted in
trading posts in Africa, India, and East Asia.
In addition, the Treaty of Tordesillas gave
Portugal control of Brazil in South America.
(See Lesson 3.)

Spain claimed lands in the Pacific, such
as the present-day Philippines. However,
the Spanish focused on their colonies in
the Americas. Silver and gold mining was
especially profitable in Peru and Mexico.

The Dutch Republic and France The Dutch had a presence
in the Americas—the colony called New Netherland. However,
most Dutch holdings were in the East Indies. Eventually, the Dutch
won control of the trade between the East Indies and Europe.

The French, too, hoped to play a part in trade in the East Indies.
To this end, they established an outpost in India. Even so, their
colonial efforts were more successful in North America. In the early
1600s, they established Quebec in Canada. In time, Quebec became the
base of a huge empire that stretched from Canada down the Mississippi
River to the Caribbean.

English Colonies Inspired by other European countries, England
worked to set up colonies in North America. In 1607, English settlers
established Jamestown in Virginia. Other early English colonists
included the Pilgrims. They settled in Massachusetts in 1620 to escape
religious persecution in England. The English also set up outposts in
the Caribbean and India.

! The Fur Trade
This 17th-century
engraving shows
Dutch traders buying
furs from Native
Americans.
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GEOGRAPHY SKILLBUILDER
INTERPRETING MAPS
Movement Why do you think 
the Spanish sailed north around 
Scotland instead of back through 
the English Channel? 

The Spanish Armada
England’s presence in the 
Americas brought England into 
conflict with Spain. Attacks by 
English sailors on Spanish ships 
bringing gold from the Americas 
had angered King Philip II 
of Spain. Also, England—a 
Protestant country—had 
provided support for Protestant 
subjects who had rebelled 
against Catholic Spain. So, in 
1588, Philip sent an invasion 
force of 130 ships and 19,000 
soldiers against England.

As this Spanish Armada 
sailed up the English Channel, 
it came under attack from the 
English navy. (See the map to 
the right.) The English ships 
were faster and better-armed 
than the Spanish ships. After 
several days of fighting, the 
Spanish were completely 
defeated. This crushing blow 
seriously weakened Spain. 
However, Spain continued to 
be a leading European power 
because of the great wealth it 
received from its gold and silver mines in the Americas.

Which countries had a strong presence in the Americas?

Europe’s Economy Changes
ESSENTIAL QUESTION How did events in the Age of Exploration lead to the 
development of modern capitalism?

The growth of overseas trade and new wealth from the colonies 
had a major economic impact on Europe. These factors led to the 
introduction of new business and trade practices.

Capitalism One development that resulted from colonization 
and trade was the growth of capitalism. CapitalismCapitalism is an economic 
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SKILLBUILDER
INTERPRETING VISUALS
What role do colonies play 
in increasing the wealth of a 
mercantilist country?

Mercantilism

England gets gold and silver 
from France. This increases 
England’s wealth and reduces 
France’s wealth.

England uses American lumber 
to make furniture. England sells 
finished furniture to its rival, 
France, and to America.

America produces lumber, the 
raw material for furniture.

1 2 3

1

2
3

system based on private ownership of economic resources and the 
use of those resources to make a profit. The merchants who invested 
in successful colonization and trade ventures made enormous profits. 
Often, they invested this newly gained wealth in business ventures 
both overseas and at home.

One attractive overseas venture was the chartered company. Such 
companies held licenses from the government that gave them the 
sole right to trade in a particular geographic area. At home, some 
wealthy investors funded industrial ventures. The chief method of 
manufacturing at this time was the cottage industry. In this system, 
merchants provided families in the countryside with the raw materials 
to make a product. The merchants then took the finished products to 
the cities to sell.

Mercantilism During this time, many European nations adopted 
a new economic policy called mercantilismmercantilism. The theory behind 
mercantilism held that a nation’s power depended on its wealth. (See 
the infographic below.) A nation could gain wealth in two ways. First, 
it could find large deposits of gold and silver. Second, it could obtain 
gold and silver through a favorable balance of trade. A nation has a 
favorable balance of trade when it sells more goods than it buys.

Colonies played an important role in mercantilism. In some cases, 
they provided the home country with a source of gold and silver. In 
addition, colonies provided the raw materials that the home country 
used in their cottage industries. Colonies also served as a ready 
market for manufactured goods.

A mercantilist country gained wealth in two 
ways—establishing and exploiting colonies 
and establishing a favorable balance of trade 
with a rival country. Here, England is the 
mercantilist country, America is its colony, 
and France is its rival.
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Homework Helper
ClassZone.com

4

A Market Economy By the late 1700s, some people felt that
governments played too great a role in the economy. The big trading
companies owed much of their success to government charters. Also,
government mercantilist policies controlled trade between nations.
Economists such as Adam Smith argued that the economy should be
free of this government interference. He defended his idea of a free
economy, or free market, in his book Wealth of Nations (1776). If left
to work unhindered by government, the market would ensure that
economy prospered, he argued. Smith’s ideas provided the model for
the modern U.S. economic system.

What economic developments took place in Europe after
the Age of Exploration?

Lesson Summary
• European explorations led to the Columbian

Exchange and an increase in international trade.

• European nations competed for colonies.

• The European economy underwent major changes.

Why It Matters Now . . .
Today, as in the days of mercantilism, some groups want to restrict
global trade to protect certain jobs and industries from competition.

Terms & Names
1. Explain the importance of

Columbian Exchange capitalism
triangular trade mercantilism

Using Your Notes
Understanding Cause and Effect Use your
completed chart to answer the following question:
2. What effect did the spread of diseases have on

Native Americans?

Main Ideas
3. How did colonization of the Americas contribute

to the development of the slave trade?
4. Why did Spain send an armada to invade

England?
5. What is the relationship between colonization and

mercantilism?

Critical Thinking
6. Comparing and Contrasting How did Dutch

colonization differ from French colonization?
7. Making Inferences Some economists consider

the private funding of colonial ventures the
beginnings of the capitalist system. Why do you
think they hold this view?

Making a Map Take out the map that you began in Chapter 2. Then use the map on page 522
to draw in important trade routes of the 1500s and 1600s.

Results of Exploration
Causes Effects

The spread of disease 
between hemispheres
The defeat of the Spanish 
Armada
The establishment of 
mercantilism
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Extend Lesson 4

Hold a Debate
Goal: Debate the following historical issue: “Did the defeat of
the Spanish Armada have a significant impact on world history?”

Prepare
1 Reread the section “The Spanish Armada” on page 524.

Look for the reasons for the defeat of the Spanish Armada
and the results of that defeat. Take notes as you read. Use
books and the Internet to find more information about
the effects of Spanish Armada’s defeat.

2 Read the two quotations on this page. They offer different
opinions about the effects of the defeat.

Do the Activity
1 Review your research and decide whether you think the defeat

of the Spanish Armada had a significant impact on world
history. List the arguments that support your opinion. Make
a note card for each argument. Include any quotations or
evidence related to that argument.

2 Organize your note cards so the arguments are in a
logical order. Then write an outline of a speech stating
your position and supporting arguments.

Follow-Up
Hold a class debate. Have students from either side of
the issue present their argument. Finally, the class
should discuss which side made the better case.

Extension
Preparing Counterarguments Debaters often try
to prove their opponent wrong by attacking the
opponent’s arguments. Research to find evidence
to disprove the arguments of the other side.

Materials & Supplies
• note cards
• pens or pencils
• sources on the Spanish

Armada

“The widespread [feeling that

Philip II] had disregarded 

professional advice did great 

damage to his reputation within 

Spain and, although most 

of the fleet returned safely, 

the failure of the Armada 

also shattered the image of 

[Spain’s unbeatable strength].”

~ SIMON ADAMS

“Great as were the effects of the failure of the Armada, they are nevertheless often exaggerated. . . . Spain seemed within two years of [the defeat] to be nearer to universal domination than ever before. . . . Spain, though she failed at sea, remained the chief power on land.”
~J. H. POLLEN
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Review

VISUAL SUMMARY

Chapter 15
TERMS & NAMES
Explain why the words in each set below are
linked with each other.

 1. rationalism and harmony
 2. Scientific Revolution and scientific method
 3. caravel and astrolabe
 4. capitalism and mercantilism

MAIN IDEAS
History of Scientific Thought (pages 496–501)
5. What sources of scientific information were

used before the Renaissance?
 6. How did Muslim, Christian, and Jewish thinkers

build on ancient Greek knowledge?

The Scientific Revolution (pages 502–509)
7. How did new scientific instruments improve

the accuracy of observations?
8. What effect did rationalism have on

European knowledge and culture?

The Age of Exploration (pages 510–519)
9. How did Columbus’ voyages affect

Europeans and Native Americans?
10. How did voyages of discovery affect European

nations’ relations with each other?

Impact of Exploration (pages 520–527)
11. How did the defeat of the Spanish Armada

shift the balance of power in Europe?
12. What impact did colonization have on the

European economy?

CRITICAL THINKING
Big Ideas: Science and Technology

13. UNDERSTANDING CONTINUITY AND
CHANGE How do discoveries by scientists of
this era influence scientists today?

14. MAKING GENERALIZATIONS How did
scientific and technological developments help
to change the European worldview?

15. MAKING INFERENCES What impact do you
think early capitalism had on exploration and
scientific learning?

The Scientific Revolution
• Scientists discovered that

Earth is not the center of
the universe.

• New ideas must be tested
through experiments.

• New inventions led to
advances in science and
exploration.

History of Scientific
Thought
• Greek ideas about

science and math shaped
European thought.

• Muslims preserved
Greek knowledge.

• Renaissance thinkers
developed new ideas.

The Age of Exploration
• People wanted silks and

spices from Asia.
• The Portuguese sailed

around Africa to reach Asia.
• Columbus sailed west and

located the Americas.

Results of Exploration
• Goods and ideas were

exchanged across the
Atlantic Ocean.

• European countries
competed for colonies.

• Colonization brought changes
to the European economy.

Scientific Revolution and
the Age of Exploration
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Research Links
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Technology Activity

Standards-Based Assessment

ALTERNATIVE ASSESSMENT
 1. WRITING ACTIVITY Choose a voyage

described in Lesson 3. Create an
advertisement that encourages sailors
to join the crew for that voyage.
Include information on what country is
sponsoring the trip, who is leading it,
where the ship is going, and what the
voyagers hope to find.

 2. INTERDISCIPLINARY ACTIVITY—
SCIENCE Choose an invention described
in Lesson 2. Use books or the Internet
to find out how that invention has been
improved since the Scientific Revolution.
Write a paragraph that explains your
findings.

 3. STARTING WITH A STORY
Review the dialogue you
wrote between you and
Galileo’s other assistant.

Create a newspaper story that describes
what happened that day and why it is
important.

Reading Graphs The bar graph below
shows the gold and silver shipped to Spain in
the 1500s and 1600s. Use the graph and your
knowledge of world history to answer the
questions that follow.

Source: Earl J. Hamilton, American Treasure and the
Price Revolution in Spain, 1501–1650

1. During which decade was most
gold and silver shipped to Spain?
A.  1581–1590
B.  1591–1600
C.  1601–1610
D.  1611–1620

2. Which statement best describes Spain’s
gold and silver imports after 1630?
A. They rose rapidly.
B. They increased slightly
C. They decreased slightly.
D. They fell rapidly.

Additional Test Practice, pp. S1–S33

 4. CREATING A VIRTUAL MUSEUM
Use the Internet to find out more
about the roots of the Scientific
Revolution. Work with a partner to
create a virtual museum exhibit about
this subject. Include
• Important scientific discoveries and

technological developments from
classical Greece and from Jewish,
Muslim, and Christian science

• The impact of the Renaissance on
scientific thinking

• Appropriate visual materials
• Documentation of your sources

ClassZone.com
Test Practice

Total Amount of Gold and Silver Imported by
Spain, 1551-1660 (By Decades)
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