
COVID-Slide 
Summer Literacy 
Workbook
Printable activities for grades 3 - 5, created  
by Britannica’s curriculum expert team

Curb literacy loss in 
elementary students 
and build social studies 
and science subject-area 
knowledge.



Sources:
NWEA, What summer learning loss can tell us about the potential impact of school closures on student academic achievement
Wall Street Journal Article, Schools Try to Stem ‘Covid Slide’ Learning Loss

Educators, parents, and students are feeling the anxiety of school closures’ long-
term impact on student learning and development. A recent report from NWEA said 63% 
of parents are worried that the coronavirus pandemic will affect their children’s educational 
success for longer than a year.

Educators are familiar with the traditional “summer slide” that typically leads to a 5 - 15% loss in 
reading skills for students from 3rd to 8th grade. However, NWEA researchers estimate that, 
if students stopped receiving instruction as of March 15, students could lose 30% of 
learning gains in reading from the prior school year. 

Summer programming can play a critical role in helping students, teachers, and districts 
maintain learned literacy skills. 

This activity workbook, put together by Britannica’s team of education consultants and 
curriculum experts, will support you to:

•  Maintain and build fundamental literacy skills such as: critical reading and thinking, 
inquiry, media literacy, problem solving, drawing conclusions, etc.

•  Provide equitable solutions that can be leveraged digitally or in print

•  Build subject-area knowledge in social studies and science subjects

The following activities, created by Britannica’s curriculum 
expert team, support grade 3-5 learners in building literacy 
skills while engaging in social studies and science content. 

Science
Energy, Matter

Magic Balloon, Matter

Windmills, Inquiry & Design

Social Studies
Early American Government, Civics

Expedition Everest, Geography

Goods and Services, Economics
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Early American Government, Civics, Grades 3–5
Literacy skills: Sequencing, compare and contrast, develop domain-specific vocabulary, draw conclusions

Learning outcomes: 
Students will: 

•  Compare and contrast key details of the U.S. Constitution and Articles of Confederation

•  Determine the meaning of general academic and domain-specific words or phrases in historical text

•  Describe the sequence of events within the structure of the text related to the U.S. Constitution, Articles of 
Confederation, and other events in U.S. history

Expedition Everest, Geography, Grades 3–5
Literacy skills: Use evidence, develop academic vocabulary, inferencing, understand perspectives

Learning outcomes: 
Students will:

•  Use background knowledge and information gained from reading the Mount Everest article to take notes
and categorize information

•  Draw evidence from the Mount Everest article and video to support reflection in a journal-writing activity

•  Determine the meaning of general academic and domain-specific words or phrases in science text

Goods and Services, Economics, Grades 3–5
Literacy skills: Compare and contrast, summarize, develop academic vocabulary

Learning outcomes: 
Students will: 

•  Compare and contrast key details of goods and services

•  Summarize the main idea and key details of the text

•  Develop academic vocabulary related to economics

•  Identify ways to take action by creating a business plan 

Energy, Matter, Grades 3–5
Literacy skills: Use evidence, evaluate, identify, categorize, develop domain-specific vocabulary

Learning outcomes: 
Students will: 

•  Develop domain-specific vocabulary related to types of energy

•  Use evidence to support claims in answering comprehension questions

•  Use information gained from images and the words in a text to demonstrate understanding of the text

Magic Balloon, Matter, Grades 3–5
Literacy skills: Compare and contrast, use evidence, sequencing, draw conclusions

Learning outcomes:
Students will: 

•  Use information gained from multiple content types (video, image, article) to demonstrate understanding 
of the text

•  Use evidence to support claims in answering comprehension questions

•  Communicate the experiment using sequential thinking and writing 

•  Draw conclusions from the experiment

Windmills, Inquiry & Design, Grades 3–5
Literacy skills: Inquiry, sequencing, analysis, reflection

Learning outcomes: 
Students will: 

•  Use background knowledge and information gained from reading the Wind Turbines article to take notes 
and categorize information

•  Use sequential text to build a model

•  Recall information from building a model to take notes and reflect on the experience



Schedule a 1:1 consultation with Britannica’s 
COVID-Response Team
Over the past three months, Britannica’s COVID-Response Team, made up of 
education consultants and curriculum experts, has worked with state and local 
leaders, education departments in major cities across the world, and ministries 
on nearly every continent to create customized solutions for educators 
working to provide best-in-class experiences for their students, whether 
they are at home or transitioning back into classrooms.

Our COVID-Response Team is currently scheduling 1:1 meetings with district 
and school leaders to understand your unique curriculum goals and learning 
objectives while providing local insight with a global perspective.

We invite you to set up a meeting with an education 
consultant, native to your region, to:

Discuss your resource suite and ensure you have the right solutions in place 
to support rigor and continuity for students when they return to school - 
whether they are in the classroom, at home, or have a blended learning 
program. 

Learn how local leaders are leveraging summer professional development 
to ensure teachers are equipped to best support students when they return 
to school. 

Access both digital and offline resources to address the learning gap over 
the summer months.

Book Your Consultation
Britannicalearn.com/covid-leadership

https://britannicalearn.com/covid-leadership/


Summer 
Activities for 
Grades 3-5



Lesson Summary
In this lesson, you will learn 
about the history of the 
United States Constitution 
and how it became the 
foundation for our country’s 
government.

Lesson Summary
In this lesson, you will 
learn about the features 
of mountains. You will also 
learn how mountainous 
environments influence 
people’s lives.

Lesson Summary
In this lesson, you will 
differentiate between goods 
and services. You will also 
explain how the actions of 
producers and consumers 
affect an economy.

Lesson Summary
In this lesson, you will identify 
different types of energy. You 
will also learn about energy 
transformation.

Lesson Summary
In this lesson, you will learn 
about the states of matter. 
You will also conduct an 
experiment to explore what 
happens during a chemical 
reaction.

Lesson Summary
In this lesson, you will learn 
how wind turbines produce 
electricity. You will also 
design your own windmill.

Early American 
Government
Civics, Grade 3–5

Expedition Everest
Geography, Grade 3–5

Goods and Services
Economics, Grade 3–5

Energy
Matter, Grade 3–5

Magic Balloon
Matter, Grade 3–5

Windmills
Inquiry & Design, Grade 3–5

Science

Social Studies

Find lessons and activities for social studies 
and science on the following topics:



Early American Government
Civics, Grade 3–5

Explore
What is the most important document in the history of the United States? Most would agree that it is the United 
States Constitution. Did you know that the first U.S. constitution was called the Articles of Confederation? Read 
the Articles of Confederation article to learn about this early document in America’s history. Record what you 
learned in the “Articles of Confederation” section of the Early American Government: Venn Diagram.

Discover
The United States Constitution is the most basic law of the United States. The Constitution set up the three 
branches of government: legislative, judicial, and executive. Read the United States Constitution article to learn 
more about this important document.

Engage
What did you discover about the United States Constitution? Complete the Early American Government 
Comprehension Worksheet to show what you learned. Then compare and contrast the United States 
Constitution and the Articles of Confederation by completing the Early American Government: Venn Diagram.

TMLAUNCHPACKS

Lesson Summary
In this lesson, you will learn 
about the history of the United 
States Constitution and how it 
became the foundation for our 
country’s government.
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Articles of Confederation (1 page article)

The Articles of Confederation served as the first constitution of the United States. The articles went 
into effect on March 1, 1781. Soon afterward, however, the people realized that there were problems 
with the document. On March 4, 1789, the articles were replaced by the United States Constitution

The articles were written by the representatives of the American colonies who made up the Second 
Continental Congress. When the colonies declared their independence from Great Britain in 1776 they 
realized they needed a new plan of government. The colonies deeply resented the laws that the British 
Parliament had imposed on them, so they set up a weak central government. The only branch of 
government was a Congress with one house. Congress had power over military and foreign affairs but 
not over the affairs of each state. It could not enforce its powers or collect taxes.

Because of these problems, the states called a convention to write a new constitution in 1787. The new 
constitution strengthened the federal government and provided for executive and judicial branches 
and a legislature with two houses.

The Articles of Confederation served as the 
first constitution of the United States.

National Archives, Washington, D.C.

The Articles of Confederation were adopted in 
Independence Hall in Philadelphia, Pennsylvania.

Allyn Cox, Architect of the Capitol

A stamp from 1977 celebrates the writing of the 
Articles of Confederation.
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United States Constitution (2 page article)

Introduction
The United States Constitution is the most basic law of the United States. All other laws—including 
local, state, and U.S. laws—must agree with the U.S. Constitution.

A painting shows members of the Constitutional 
Convention signing the United States Constitution in 1787.

Architect of the Capitol

The United States Constitution is on display in the National 
Archives in Washington, D.C.

National Archives; photo, Hugh Talman

History
No other country has a written constitution that is older than the U.S. Constitution. However, the 
Constitution was a replacement for an even older set of rules called the Articles of Confederation.

The articles were written when the United States first became a country. But there were problems 
with the articles. In 1787 people met in Philadelphia, Pennsylvania, to change them. They soon wrote 
a completely new document—the Constitution. Alexander Hamilton and others then wrote essays 
known as the Federalist papers to explain the new Constitution.

During this time, the United States had 13 states. The Constitution went into effect on March 4, 1789, 
after nine states had approved it. All 13 states approved it by 1790.
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Federal System
The Constitution gave the United States a federal system. In a federal system different levels of 
government share power. In the United States the national, or federal, government shares power with 
the governments of the states. Even so, the national government gained more power under the new 
Constitution than it had had under the Articles of Confederation.

Separation of Powers
The writers of the Constitution also wanted U.S. government leaders to share power with each other. 
So they separated the government into three equal branches—legislative, executive, and judicial.

Checks and Balances
Each branch has some power over the others. This is called a system of checks and balances. 
For example, the leader of the executive branch (the president) gets to appoint, or choose, many 
government leaders. But part of the legislative branch (the Senate) has the power to reject the 
president’s choices.

Amendments
The Constitution can be changed. Changes are called amendments. Amending the Constitution is 
hard to do. Two-thirds of each house of Congress and three-fourths of the states must approve every 
amendment.

The first 10 amendments went into effect in 1791, only two years after the Constitution became official. 
Those amendments are called the Bill of Rights. Only 17 other amendments have been added to the 
Constitution since 1791.

A painting shows several of the men who wrote the United States 
Constitution. From the left, they are Alexander Hamilton, James 

Wilson, James Madison, and Benjamin Franklin.
Architect of the Capitol
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TMLAUNCHPACKS Name:

Date:

Early American Government

Write a description for each term below.

1.  Articles of
Confederation

2.  Amendments

3.  Checks and
Balances

4. Bill of Rights

5. Branches of
Government

Think about what you read about the United States Constitution. Then answer the questions below.

6. Describe the federal system of government that the Constitution establishes. How is it different than the
early government of America?

7. Why did the United States Constitution set up three branches of government?

Use the information in the Articles of Confederation and United States Constitution articles to complete 
the timeline with important events in American history.

1781 1787 1789 17911790
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Early American Government: Venn Diagram
Compare and contrast the Articles of Confederation and the United States Constitution.

Articles of Confederation United States Constitution
Different Different

Alike
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Explore
Do you live near any mountains? Mountains are landforms that rise high above the land around them. All continents 
have mountain ranges, or groups of mountains. Do you know what the tallest mountain in the world is? It is Mount 
Everest. What do you know and what do you want to know about Mount Everest? Record your thoughts in the first 
two columns of the Mount Everest: KWL Chart. Then read the Mount Everest article to learn more about the 
world’s tallest mountain. Record what you learned in the final column of the Mount Everest: KWL Chart.

Discover
Life in the mountains can be difficult, but technology has made it easier. Read the Mountain article to learn what it 
is like to live in  the mountains.

Practice
What did you discover from the article? Complete the Life in the Mountains: Comprehension Worksheet to 
show what you learned.

Extra
Read the narration for the Mount Everest video. Then imagine you are on an expedition to climb Mount Everest! 
Use the Expedition Everest Journal Page to write a journal entry about what you see and experience.

Expedition Everest
Geography, Grade 3–5

Lesson Summary
In this lesson, you will learn 
about the features of mountains. 
You will also learn how 
mountainous environments 
influence people’s lives.

TMLAUNCHPACKS
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Mount Everest (1 page article)

The highest point on Earth is Mount Everest. Everest is one of the Himalayas of southern Asia. The 
peak is on the border between Nepal and the Chinese region of Tibet. In Tibetan the peak is known as 
Chomolungma, or Qomolangma, meaning “Goddess Mother of the World.”

Mount Everest rises to a height of more than 29,000 feet (8,840 meters). The air at that height is thin, 
the temperatures are very cold, and the winds are extraordinarily strong. The conditions near the top 
are too harsh for any plant or animal life to survive. Huge ice sheets called glaciers cover the slopes 
down to the base of the mountain.

Some Tibetan-speaking peoples live in the valleys below the mountain. The best known are the 
Sherpa. They live in villages at altitudes up to about 14,000 feet (4,300 meters). The Sherpa are known 
for their strength and endurance at high altitudes. They lead climbing trips in the Himalayas.

Mount Everest has long been a challenge to mountaineers. Early attempts to reach the summit began 
in the 1920s. They failed largely because of the harsh conditions on the mountain. The first successful 
climb took place in 1953. Edmund Hillary of New Zealand and Tenzing Norgay, a Nepalese Sherpa 
guide, were the first to reach the top. Since then there have been a number of successful climbs.

Mount Everest
Encyclopædia Britannica, Inc.

Snow and ice surround the peak of 
Mount Everest, the highest point on Earth.

© Michelle Eadie/Fotolia
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Mountain (2 page article)

Introduction 
A mountain is a landform that rises high above its surroundings. Taller than a hill, it usually has steep 
slopes and a rounded or sharp peak. Mountains are rarely found alone. Groups of mountains are called 
ranges. Lines of ranges form mountain belts.

How Mountains Were Formed
Some mountains were formed by the activity of volcanoes. Scientists believe that most volcanic 
mountains are made up of rock that melted deep within Earth. The rock rose through Earth’s surface, 
or crust. It then flowed onto the surface in the form of lava. The lava, along with volcanic dust, built up to 
form mountains. Volcanic mountains are typically steep and cone shaped. Mount Fuji in Japan, Mount 
Kilimanjaro in Africa, and Mount Rainier in the United States are examples of volcanic mountains.

Other mountains were formed by movements within Earth’s surface, or crust. The theory called plate 
tectonics explains this type of mountain building. Earth’s surface is divided into huge pieces called 
plates, which move very slowly. The continents sit on top of the plates and move with them. At times 
the plates collide, forcing the rock upward. The Himalayas of Asia are an example of this type of 
mountain chain. They were formed when a plate carrying India collided with the Asian plate.

Mountain goats easily climb up the steep hills 
in the Rocky Mountains of North America.

© Logan Armbruster/Shutterstock.com

Mountains get worn down over time. 
The tallest mountains are therefore the youngest.

Created and produced by QA International. © QA International, 
2010. All rights reserved. www.qa-international.com

Mount Rainier in Washington is a dormant volcano. 
Its last eruption was 150 years ago.

© Jeremy D. Rogers
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Living in Mountain Lands 
Mountain ranges are natural barriers to travel. Roads are difficult to build across them. Railroads need 
expensive tunnels to cross even low mountains. Therefore mountain ranges tend to divide the people 
on either side of them. They often form borders between countries.

Life is hard in mountain lands. The high places of the world are cold and have little soil, making 
farming difficult. However, many mountain areas are vacation resorts. Skiing and climbing are popular 
mountain sports.

Hiking is a popular mountain sport.
© Delphimages/Fotolia

A goatherd tends her animals on a mountain slope in Bulgaria.
© dminkov/Fotolia
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Mount Everest Video

NARRATOR: The highest point on Earth, Mount Everest stands on the border between Nepal and 
the Chinese region of Tibet. Climbers began trying to reach the summit in the 1920s. In 1953 Edmund 
Hillary and Tenzing Norgay were the first to succeed. In 2000 Apa Sherpa made his 11th successful 
climb, breaking the record for the most trips to the top. By 2011 Apa Sherpa had climbed Everest 21 
times.



TMLAUNCHPACKS Name: Date:

Mount Everest: KWL Chart
Complete the chart with information that you know, want to know, and learned about Mount Everest.

K
What I Already Know

W
What I Want to Know

L
What I Learned
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Life in the Mountains

Complete each sentence with the correct term from the word bank.

Complete the table with the location of each mountain or mountain range.

mountain                          ranges                           volcanoes                          plate tectonics                          erosion

1.             A  ______________________  is a landform that is taller than a hill.

2.            _________________________  is the theory that explains how mountains like the Himalayas were formed.

3.            _________________________ causes older mountain ranges to have rounded peaks.

4.           Mountains are typically found in groups called ________________________.

5.           Some mountains, like Mount Rainier, are formed by the activity of ______________________.

Mountain or Mountain Range Location

Mount Rainier

Mount Fuji

Mount Kilimanjaro

The Himalayas

The United States

Think about what you read in the article. Then answer the questions below.

How do mountain ranges provide natural borders?

Describe what it is like to live in the mountains. How can life in the mountains be difficult?
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Expedition Everest Journal Page
Imagine you are on an expedition to climb Mount Everest. Use this journal page to record your experiences.

Draw what you see:
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Goods and Services
Economics, Grade 3–5

Explore
What are goods and services? Goods are physical products that people buy. Goods include products like books, 
clothing items, groceries, and crops. Services are jobs that people do for others in exchange for money. Common 
services include food service, car repair, and teaching. People use goods and services every day. What goods and 
services has your family used this week? Write them down on the Goods and Services Chart.

Discover
An economy is made up of producers and consumers. Producers create goods and provide services. Consumers 
buy goods and services. Read the Economics article to learn more about how producers and consumers affect an 
economy.

Engage
What did you discover in the article? Complete the Goods and Services Comprehension Worksheet to show what 
you learned.

Create
Have you ever had an idea for a product or service in your community? Use the My First Business Plan Worksheet 
to brainstorm ideas for your business. Share your plan with your family and see if they can help get your business 
started!

Lesson Summary
In this lesson, you will 
differentiate between goods 
and services. You will also 
explain how the actions of 
producers and consumers 
affect an economy.

TMLAUNCHPACKS
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Economics (2 page article)

Introduction 
Economics is the study of the economy, or the part of a society that creates wealth. Wealth is not just 
money. Wealth comes from the production of goods and services, which people buy with money. 
People who study economics, called economists, look at how people create wealth, how they use it, 
and how different people get different amounts of it.

Parts of an Economy
A society creates wealth by producing goods and services. Goods include such objects as apples, 
cars, and roads. Services are things that people do for others—for example, gymnastics lessons, 
banking, and dental care. People who buy these goods and services are called consumers.

The process of creating the goods and services is called production. There are three major factors in 
production. The first is land. Land can mean a large farm or a tiny workshop. Land also includes natural 
resources like oil and minerals. The second factor of production is labor, or people who work for pay. 
Workers may be rewarded with wages, or—if they own the business—with profits. (Profits are the 
money that a business keeps after paying costs.) The third factor of production is capital. This includes 
the tools, factories, and offices that are used to make the goods and services.

Money is not counted as a factor of production. Rather, it is the means by which companies pay for 
land, labor, and capital. Companies get this money from consumers who buy their goods or services. 
And most consumers get their money by working for companies.

All the companies producing a particular kind of product or service are grouped together in what is 
known as an industry. Industries that make things are called manufacturing industries. Industries that 
sell services are called service industries.

Producers of similar goods or services compete with each other for consumers. The producers and 
consumers in an industry together form a market.

Goods and services are an important part of a society’s 
economics. A barber provides a service in exchange for money.

© Jose Luis Pelaez Inc—Blend Images/age fotostock
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Branches of Economics
There are several different branches of economics. The study of individual consumers and 
businesses is called microeconomics. The study of how a whole country’s economy works is called 
macroeconomics.

Microeconomics
Economists who study microeconomics look at how consumers spend their money. They try to 
explain why consumers buy one product rather than another. They also look at why companies 
choose to produce one good or service rather than another.

The amount consumers want to buy is called demand. The amount companies produce is called 
supply. Price strongly affects supply and demand. If a manufacturer charges a high price for a product, 
usually it will sell few products. If it reduces the price, usually it will sell more products. A manufacturer 
aims to find the price that will result in the highest total profit.

Macroeconomics
Economists who study macroeconomics look at the value of all the goods and services that a country 
produces. In this way, they measure a whole country’s wealth. They also study economic growth, or 
how a nation’s wealth becomes larger.

Governments are interested in macroeconomics, too. A government plays an important role in its 
country’s economy. When a government decides which goods and services should be produced and 
sold, the economy is said to be planned. Countries with socialist or Communist governments usually 
have planned economies. In these countries, the government owns the means of production—capital 
and land.

By contrast, when a government lets companies and consumers decide what will be produced, the 
economy is called a free market. Countries with capitalist governments have free-market economies. 
But even capitalist governments affect the economy. They do this by raising or lowering taxes and 
changing the amount banks can charge for loans. These actions cause people to have more or less 
money to spend on goods and services.
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Goods and Services Chart
Complete the chart with information about goods and services in your community.

What was purchased? Is it a good or a service? What is the name of the business?

cupcakes good Shirley’s Bakery
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Goods and Services Comprehension

Complete each sentence with the correct term from the word box.

Think about what you learned from the article. Then answer the questions below.

goods                          services                          producers                          consumers                          capital                    industry

1.             __________________________ are objects such as trucks, apples, and toys.

2.            An __________________________ is a group of companies producing a similar kind of good or service.

3.            __________________________ are things people do for others, like banking or teaching.

4.            Tools, factories, and offices are examples of __________________________ needed for production.

5.            The __________________________ and __________________________ in an industry together form a market.

6.           Describe the three factors of production. Use examples from the article in your response.

7.            What role does a consumer play in the economy?

8.            What is an industry? Name 3 industries that you interact with on a regular basis.

© 2020 Encyclopædia Britannica, Inc. Britannica, Encyclopædia Britannica, Britannica Digital Learning, Britannica LaunchPacks, and the Thistle logo are trademarks of Encyclopædia Britannica, Inc. All rights reserved.



TMLAUNCHPACKS Name:

Date:

My First Business Plan
Brainstorm an idea for a good or service to provide to your community. Don’t forget to share your plan with 
your family!

Business Name

Business Description (What’s your idea?)

Are you providing a good or a service? Who are your target consumers?

What do you need for production?

Land:

Labor:

Capital:
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Explore
What is energy? Energy is the potential change in matter. It is power that makes things move and grow. Energy is all 
around us. View the Energy Sources image to learn about different sources of energy. Then search your home and 
neighborhood. How many different energy sources can you find? Record your findings on the Energy at Home Chart.

Discover
There are two major forms of energy: kinetic energy and potential energy. Kinetic energy is moving energy. Potential 
energy is stored energy. When energy changes form, it is called energy transformation. Read the Energy article to 
learn more about different types of energy and energy transformation.

Practice
What did you discover from the article? Complete the Energy Sources Comprehension Worksheet to show what 
you learned.

Create
Explore energy transformation at home! Follow the instructions on The Science of Popcorn Activity Sheet to 
explore the energy used to make popcorn. Record your observations and conclusions on The Science of Popcorn 
Observation Sheet.

Energy
Matter, Grade 3–5

Lesson Summary
In this lesson, you will identify 
different types of energy. You 
will also learn about energy 
transformation.

TMLAUNCHPACKS
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Humans use energy from many different sources. They harness the power of wind, water, and sunlight. Plants and animals provide 
energy in the form of food. People also burn oil, coal, and natural gas for energy. They get nuclear energy from uranium atoms.

Encyclopædia Britannica, Inc.



Energy (7 page article)

Introduction
Energy is another word for power. Energy makes things move. It makes machines work. Energy also 
makes living things grow.

Types and Forms of Energy
Energy exists in many different forms. Animals get energy from eating food. Electrical energy is 
associated with the tiny units called atoms that make up everything in the universe. The energy is 
created when particles called electrons move from one atom to another. Heat and light are also forms 
of energy. One form of energy can also be transferred into another. Through a battery stored chemical 
energy changes into electric energy. In a lightbulb electric energy changes to light and heat.

Potential and Kinetic Energy
Each of the different forms of energy can be described as either potential energy or kinetic energy. 
Potential energy is stored energy. For example, the chemical energy of food is stored energy. When 
people eat, their bodies change the stored energy into moving energy such as heat energy or 
mechanical energy. Potential energy can also come from the position of an object. An object with 
potential energy because of its position has the ability, or potential, to move. For example, potential 
energy is stored in a rock perched on a cliff and in an arrow stretched back on a bowstring. If the cliff 
crumbles under the rock, the rock falls. If the string is let go, it moves forward and pushes the arrow 
through the air.

An ideal pendulum system always contains a stable amount of mechanical energy. At some points in 
its swing, it has more kinetic energy. At other points, it has more potential energy.

Encyclopædia Britannica, Inc.

As the rock and the arrow move, they gain kinetic energy. Kinetic energy is moving energy. All moving 
objects have kinetic energy—even atoms. The total random moving energy of all of the atoms and 
molecules in an object is called heat energy (or thermal energy). The moving energy of a rock rolling 
down a hill is called mechanical energy.
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Mechanical Energy
Mechanical energy is potential energy plus kinetic energy. Unlike the other forms of energy, 
mechanical energy can exist as both potential energy and kinetic energy. It is all the energy that an 
object has because of its motion (kinetic energy) and its position (potential energy). Machines use 
mechanical energy to do work. For instance, a hammer uses mechanical energy to drive a nail into 
a board. When the hammer is raised, it has potential energy from the work done in lifting it. When the 
hammer is moved toward the nail, the potential energy becomes kinetic energy, which can do the 
work of driving the nail into the board. When the hammer hits the nail, energy is transferred to the nail 
and then to the board.

Potential energy is stored energy, whereas kinetic energy is the energy of moving things.
Encyclopædia Britannica, Inc.

Heat Energy (Thermal Energy)
All substances are made up of particles, or bits, called molecules. Molecules are always moving 
around randomly within a substance. Heat energy is the total moving energy (or kinetic energy) of all of 
the molecules in a substance. All substances have heat energy, since the molecules that make up all 
substances are always moving.

Mechanical energy and heat energy involve different types of movement. Moving mechanical energy 
involves all of the molecules of an object moving together such as a rock rolling down a hill. On the 
other hand, heat energy involves the disordered movement of molecules inside an object.

In this diagram, the red block (A) has more heat energy than the blue block (B). This is because the total moving energy of the molecules in block A is greater 
than the total moving energy of the molecules in block B. Placing the two blocks together causes the heat energy to flow from the warmer block to the cooler 

block until the amount of heat energy in both blocks is equal.
Encyclopædia Britannica, Inc.
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Light Energy
Light energy is sometimes called radiant energy. It is the only kind of radiant energy that is visible to 
the naked eye. Radiant energy is the energy that is carried by electromagnetic radiation. Some other 
examples of radiant energy are radio waves, microwaves, X-rays, and gamma rays. Electromagnetic 
radiation travels in waves. In addition to light energy, the Sun gives off the entire spectrum of radiant 
energy carried by electromagnetic radiation.

Light energy is moving energy. It moves in the form of waves and can travel through empty space and 
air. Different wavelengths of visible light are seen as different colors.

Radio waves, infrared rays, visible light, ultraviolet rays, X-rays, and gamma rays are all types of electromagnetic radiation. 
Radio waves have the longest wavelength, and gamma rays have the shortest wavelength.

Encyclopædia Britannica, Inc.

Sound Energy
Sound energy is moving energy. It is produced by the back-and-forth motion of a vibrating object. 
This motion produces sound waves that travel away from the object. The sound waves can travel only 
through a substance, such as air, water, or solid objects. Sound travels more slowly than light does.

 Sound waves travel through air from a source to a receiver.
Encyclopædia Britannica, Inc.
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Electrical Energy
Electrical energy is moving energy. It is the flow of tiny particles called electrons and protons. Electrical 
energy can be seen in nature in a bolt of lightning, which is a large number of electrons flowing through 
air all at once. People have learned how to produce electrical energy and control it. Electrical energy is 
sent through wires or the air to power such things as lightbulbs, ovens, and washing machines.

Cloud-to-ground lightning forms when negative electrical charges build up in a cloud and positive charges 
build up on the ground beneath the cloud. The two groups of charges try to come together because opposite 

electrical charges attract each other. A negative current heads toward the ground as a positive current rises 
up from the ground to meet it. A bright lightning flash happens when the currents join.

Encyclopædia Britannica, Inc.

Chemical Energy
Chemical energy is stored energy (potential energy). It is stored in the bonds between atoms and 
molecules. Chemical energy is what holds the atoms in a molecule together. It also is what holds 
molecules in a substance together.

The chemical energy in food is converted, or changed, by the body into moving mechanical energy 
and heat energy. The chemical energy inside a battery can be converted into electrical energy to 
power a flashlight.

A cow’s body will change the chemical energy stored in the grass that it eats into 
moving mechanical energy and heat energy.

© James Murphy/Fotolia
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Nuclear Energy
Nuclear energy is stored energy. It is the energy that holds together the nucleus of an atom. Nuclear 
energy is also called atomic energy. The nucleus is the central part of an atom. Nuclear energy can 
be released by splitting an atom. It can also be released by joining two nuclei together to form a single 
nucleus.

Nuclear power plants often have huge cooling towers. The towers are used to cool 
water that becomes heated during the process of creating electricity.

© Josef Mohyla/iStock.com

Law of Conservation of Energy
A scientific law describes a wide range of observations and results from experiments. One basic law 
about energy is called the law of conservation of energy. This law states that energy cannot be created 
or destroyed. It also states that energy can neither appear out of nowhere nor vanish into nowhere.

This video uses a tire swing to demonstrate the law of conservation of energy. The law states that 
energy cannot be created or destroyed. The video shows that a swing’s energy changes between 

potential energy and kinetic energy as it moves. A force called friction gradually changes the energy of 
the swing into heat energy (thermal energy).

Encyclopædia Britannica, Inc.

When we say that energy is being “used” to power something, we do not mean that energy is being 
used up. Instead what is meant is that the energy is being changed from one form of energy into 
another form. For example, when people eat, their bodies change the chemical energy of food into 
heat energy and mechanical energy to keep warm and to move around.
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Energy Transformation
When energy changes form, it is called energy transformation. Energy changes form whenever it is 
used to do work. Another name for energy transformation is energy conversion.

Energy cannot be created or destroyed. Instead, energy changes form. Energy changes form whenever it is used to do work.
Encyclopædia Britannica, Inc.

Energy transformations occur everywhere in the universe. They take place constantly. For example, 
nuclear energy from the sun is constantly being transformed into electromagnetic energy, which 
includes light energy.

People have invented many ways to cause energy transformations to happen. For example, engineers 
now control how electrical energy is formed and where it goes so it can be changed into light energy. 
Some of that electrical energy also changes into heat energy. The heat energy is considered to be 
“wasted” energy. Over time, engineers have improved how well lightbulbs convert electrical energy 
into light energy.

The first lightbulbs were developed in the late 1800s. They were simple, clear bulbs with a filament, or thin wire, inside. The 
filament was heated when an electric current passed through it. When it became hot enough, the filament would give off light.

Encyclopædia Britannica, Inc.
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Sources of Energy
The Sun is the source of almost all energy on Earth. The Sun makes plants grow. When animals eat the 
plants they gain energy from the chemicals that make up the plants. When plants die they decay, or 
break down. Over millions of years this process creates what are called fossil fuels. Fossil fuels include 
petroleum, natural gas, and coal. These are used to run factories, heat homes, and power automobiles.

Wind turbines produce electricity by capturing energy from the wind.
Encyclopædia Britannica, Inc.

Fossil fuels pollute the atmosphere when they are used. They are also being used up very quickly. 
Scientists therefore have tried to find other sources of energy to replace the fossil fuels. Some of these 
sources have been used directly for many years. These include wind, water, and heat from Earth. 
Sailboats harness the power of the wind to move them along. Water mills use water flowing through 
rivers to turn wheels that grind grain. In ancient times some people used hot water and gases from 
Earth to heat their houses. They ran the hot air in pipes underneath their floors to provide heat.

Scientists gradually learned to use these natural sources to create new forms of energy. These new 
forms include electricity and nuclear energy. For example, the energy of wind is now used to turn 
machines that create electricity. On many rivers people have built dams. The dams use the energy 
of the flowing river to operate machines that also create electricity. In sunny areas devices collect the 
heat of the Sun and store it. That heat can be used to heat water and houses. Other devices convert 
the Sun’s rays into electricity. This is known as solar energy. Scientists have also learned how to use 
certain atoms to make nuclear energy. Nuclear power in turn can be used to create electricity.
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Energy at Home
Record the energy source, its location, and a picture in the chart below.

Energy Source Location Picture

© 2020 Encyclopædia Britannica, Inc. Britannica, Encyclopædia Britannica, Britannica Digital Learning, Britannica LaunchPacks, and the Thistle logo are trademarks of Encyclopædia Britannica, Inc. All rights reserved.



TMLAUNCHPACKS Name:

Date:

Energy Sources Comprehension
Complete each sentence with the correct term from the word box.

Think about what you learned from the article. Then answer the questions below.

electrical energy                                 heat energy                                 light energy                                 sound energy

1.              ______________________ is stored energy.

2.             The total moving energy of all the molecules in a substance is _____________________.

3.             _______________________ is sent through wires or the air to power things like light bulbs.

4.             ________________________ moves in waves and can travel through empty space and air.

5.             Moving energy is called ________________________.

6.             __________________________ is produced by the back and forth motion of a vibrating object.

7.             Machines use ________________________ to do work.

8.            Describe how we use energy from food.

9.           What is chemical energy?

10.         What is energy transformation? Give an example.

mechanical energy                                 kinetic energy                                 potential energy
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The Science of Popcorn
Follow the instructions below to explore the energy used to make popcorn.

Materials:
•  Microwave bag of popcorn

•  Microwave

•  Oven mitt

•  Popcorn Science Observation Sheet

Directions:
1.      Ask an adult to help you gather the materials. This 

experiment requires the use of a microwave. Please have 
an adult complete the experiment with you for safety.

2.    Follow the directions on the bag of microwave popcorn. 
Place the popcorn bag in the microwave, enter the 
recommended amount of time, and press the Start button.

3.    Observe what happens while the popcorn is in the microwave. Record your observations on The 
Science of Popcorn Observation Sheet.

4.    Ask an adult to take the popcorn out of the microwave—it will be hot. How does the popcorn bag 
look different? Record the results and conclusions on The Science of Popcorn Observation Sheet.

5.    Enjoy the popcorn with your family!
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The Science of Popcorn: Observation Sheet
Complete the observation sheet as you complete the Science of Popcorn Activity.

Question: What types of energy are used to make popcorn?

Hypothesis 
What will happen to the popcorn in the microwave? What types of energy do you think will be used?

Observations
What do you see, hear, and smell when the 

popcorn is popping?

Results
What happened to the popcorn kernels?

Conclusions
Was your hypothesis correct? Explain your answer.

What types of energy are used and transformed to make popcorn?

© 2020 Encyclopædia Britannica, Inc. Britannica, Encyclopædia Britannica, Britannica Digital Learning, Britannica LaunchPacks, and the Thistle logo are trademarks of Encyclopædia Britannica, Inc. All rights reserved.



Explore
Have you ever blown up a balloon? The air you breathe into the balloon is a gas. Gas is a form of matter. Explore 
the Matter article and read the narration for the Gases Take Up Space video and observe the States of Matter 
interactive to learn more about the different states of matter.

Discover
Matter is anything that takes up space. There are three common states of matter: solid, liquid, and gas. All matter has 
physical and chemical properties. Read the Matter article to learn more about the properties of different forms of 
matter.

Engage
What did you discover from the article? Complete the Matter Comprehension Worksheet to show what you 
learned.

Create
What happens when you mix two different types of matter? Conduct the Magic Balloon Experiment to find out what 
happens during a chemical reaction. Use the Magic Balloon Experiment Guide and the Experiment Log to help 
you complete the experiment.

Magic Balloon
Matter, Grade 3–5

Lesson Summary
In this lesson, you will learn 
about the states of matter. You 
will also conduct an experiment 
to explore what happens during 
a chemical reaction.

TMLAUNCHPACKS
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Matter (2 page article)

Introduction
Anything that takes up space is called matter. Air, water, rocks, and even people are examples of 
matter. Different types of matter can be described by their mass. The mass of an object is the amount 
of material that makes up the object. A bowling ball, for example, has more mass than a beach ball

States of Matter
Matter exists in several different forms, called states. The three most familiar states are solid, liquid, and 
gas. 

Gas is one of the three familiar states of matter. Simple experiments can 
show how gas—like all states of matter—takes up space.

Encyclopædia Britannica, Inc.

Rocks, books, desks, and balls are examples of solids. Matter in the solid state has a set size and 
shape. A solid’s size and shape do not change easily. For example, when a person moves a book from 
a smaller to a bigger box, the book looks the same.

Milk, orange juice, and water are examples of liquids. In the liquid state, matter has a set size, or amount. 
However, its shape depends on its container. For example, milk changes shape when a person pours it 
from a carton into a glass. But the amount of milk stays the same.

The air and the helium used to fill balloons are examples of gases. Matter in the gaseous state does 
not have either a set size or a set shape. It can expand to fill a large container, or it can be squeezed 
into a smaller container.

The three most familiar forms, or states, of matter are solid, liquid, and gas. Heating and cooling a substance may change it from 
one state to another. When a material changes state, its smallest units, called molecules, behave differently. However, the material’s 

molecules do not break apart and form into a different material. They remain the same. A change of state is a reversible change.
Encyclopædia Britannica, Inc.
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Matter can change from one state to another. This happens when a substance is cooled or heated 
to a particular point. For example, heat causes liquid water to evaporate, or turn into water vapor—a 
gas. The temperature at which a liquid turns into a gas is called its boiling point. The water vapor will 
change back into liquid when cooled. If it is cooled enough, water will freeze and become a solid. The 
temperature at which a liquid becomes a solid is called its freezing point. That same temperature can 
be considered the melting point if the temperature is increasing and causes a solid to become a liquid. 
For example, liquid water turns to a solid form—ice—when it is cooled to 32 °F (0 °C). The melting 
point for ice is the same temperature. Different types of matter have different boiling, melting, and 
freezing points.

Properties of Matter
All matter has physical properties. A physical property is one that a person can measure without 
changing the matter. Color, amount, density, and temperature are examples of physical properties.

Density measures how closely packed together a substance’s particles are. It explains why some 
objects float while others sink. Objects that are less dense float in a liquid that is more dense.

Encyclopædia Britannica, Inc.

All matter also has chemical properties. A chemical property tells how matter will change under 
special conditions. For example, certain metals turn to rust if they sit out in the rain. Paper and wood 
burn to ashes if they touch a flame. Burning and rusting are called chemical reactions. Chemical 
reactions change matter into new types of matter.
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Gases Take Up Space Video

NARRATOR: Anything that takes up space is called matter. The three most familiar forms--or  states--
of matter are solid... 
liquid...
and gas.

It is easy to see that solids and liquids take up space. But gases are invisible. So how can we prove that 
they take up space?

Experiments using air, which is a mixture of gases, can help. As a balloon fills with air, it expands. As air 
is added, it takes up more space inside the balloon.

When we breathe air into our lungs, our lungs inflate with gas and take up more space inside our body. 
How much air can your lungs hold?

Here is another experiment to show that gas takes up space. Place a funnel in an open bottle that is 
empty except for the air inside of it. Make an airtight seal around the bottle opening and funnel using 
modeling dough or clay.

Next, pour water into the funnel and notice what happens: The water does not enter the bottle easily. 
Why?

Air in the bottle takes up space and prevents the water from entering. Removing the airtight seal 
between the bottle opening and funnel will allow the air to escape, and the water will flow into the 
bottle.



States of Matter Interactive

All materials are made up of matter. Matter is anything that takes up space. The three most familiar 
forms, or states, of matter are solid, liquid, and gas. Heating and cooling a substance may change it 
from one state to another. When a material changes state, its smallest units, called molecules, behave 
differently. However, the material’s molecules do not break apart and form into a different material. 
They remain the same. A change of state is a reversible change.

Encyclopædia Britannica, Inc./Kenny Chmielewski
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Matter Comprehension
Record what you learned about each state of matter.

Think about what you read about matter. Then answer the questions below.

How can matter change from one form to another? Give an example.

Solid

Liquid

Gas

Match each word with its definition.

1.    Chemical properties of matter

2.   Chemical reaction

3.   Physical properties of matter

4.   Mass

5.   Matter

Anything that takes up space

Measurable descriptions of matter like 
temperature, density, and color

The amount of material that makes up an 
object

Tells how matter will change under 
certain conditions

Changes matter into a new type of 
matter, like rust or ash

© 2020 Encyclopædia Britannica, Inc. Britannica, Encyclopædia Britannica, Britannica Digital Learning, Britannica LaunchPacks, and the Thistle logo are trademarks of Encyclopædia Britannica, Inc. All rights reserved.



TMLAUNCHPACKS Name:

Date:

Magic Balloon Experiment Guide
What happens when we mix baking soda and vinegar?

Materials:
•  Latex balloon

•  Empty water or soda bottle

•  White vinegar

•  Baking soda

•  Funnel

Directions:
1.     Ask an adult to help you gather the material and conduct 

the experiment.

2.    Read over this guide and complete the Question, Materials, 
and Procedures sections of your Experiment Log.

3.    Use the funnel to pour vinegar into the empty bottle. Fill the bottle halfway.

4.    Clean your funnel and use it to pour baking soda into the balloon. Fill the balloon about halfway.

5.    Carefully attach the base of the balloon to the top of the bottle. Be sure to hold the balloon so that no 
baking soda enters the bottle.

6.   Think about what you learned about matter and complete the Hypothesis section of the Experiment 
Log.

7.    Lift the balloon and let the baking soda pour into the bottle.

8.   Observe what happens and complete the Results and Conclusion sections of the Experiment Log.
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Experiment Log

Question:

Materials:
(What did you use?)

Procedure:
(What did you do?)

Hypothesis:
(What do you think will happen?)

Results:
(What did you observe?)

Conclusion:
(What did you learn?)
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Windmills
Inquiry & Design, Grade 3–5

Explore
Have you ever seen a wind farm? A wind farm is a large area of land with a group of wind turbines. Wind turbines are 
a kind of windmill that uses wind energy to create electricity. Most electricity is generated from fossil fuels, like coal 
or gas. However, electricity from wind power produces less pollution. What do you know and want to know about 
wind turbines? Write down your thoughts in the first two columns of the Wind Turbines: KWL Chart. Then read the 
narration for the Wind Turbines video. Record what you learned in the last column of your Wind Turbines: KWL 
Chart.

Discover
Wind turbines operate by wind power. Wind power is a renewable energy source, which is a source that cannot be 
used up. Learn more about wind power and how wind turbines operate when you read the Wind Power article.

Engage
Use what you learned to design your own windmill! Follow the instructions on the Windmill Design Guide. Complete 
the Windmill Design Recording Sheet as you work.

Extra
Britannica Book Club: Energy Island: How One Community Harnessed the Wind and Changed Their World by Allan 
Drummond (2011)

Lesson Summary
In this lesson, you will learn 
how wind turbines produce 
electricity. You will also design 
your own windmill.

TMLAUNCHPACKS
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Wind Turbines Videos

NARRATOR: Windmills have been used for centuries to capture energy from the wind. Early windmills 
were used to grind grain into flour or to pump water.

Today modern windmills—called wind turbines—produce electricity. They capture wind energy 
the same way that all windmills do. Windmills have blades that spin when wind blows on them. The 
blades, which are mounted on a tall tower, are connected to a shaft, or rod. The spinning blades cause 
the shaft to turn, which powers a device that does work. A wind-turbine shaft powers a machine 
called a generator, which produces electricity. Wind turbines can produce electricity for individuals, 
communities, and businesses.

A group of wind turbines working together is called a wind farm.



Wind Power (1 page article)

Wind power is an alternative energy source. This means that the power of the wind can be used in 
place of other energy sources such as coal, oil, and nuclear reactions. Wind can be used to produce 
electricity that heats homes and lights streets and buildings.

Wind turbines produce electricity by capturing energy from the wind.
Encyclopædia Britannica, Inc.

Wind power is harnessed by a machine called a wind turbine. Wind turbines are tall towers topped 
with blades. The blades are connected to a vertical shaft, or rod. When wind causes the blades to 
spin, they turn the shaft. The turning shaft provides power to a machine called a generator, which 
produces electricity. A group of wind turbines, called a wind farm, can be used to provide electricity to 
a community. Small turbines provide power for individual homes.

Wind power is a renewable energy source.
© Rafal Olechowski/Shutterstock.com

A wind turbine consists of many parts that work together to produce electricity.
Encyclopædia Britannica, Inc.

Wind turbines used to be called windmills. The earliest-known windmills were built more than 1,000 
years ago. People used them to grind grain. The Dutch used windmills to pump water out of low-lying 
areas near the sea.
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KWL Chart: Wind Turbines
Complete the chart with what you know, want to know, and learned about wind turbines.

K
What I Already Know

W
What I Want to Know

L
What I Learned
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Windmill Design Guide
Follow the guide to design your own windmill.

The problem:

Materials:

Plan:

Build:

Design a windmill that converts wind energy into mechanical energy and lifts a paper cup.

•  Plastic straw 

•  String

•  Small paper cup

•  Rubber bands

•  Sheets of paper (construction, standard, or card stock)

•  Single-hole punch 

•  Pencils

•  How will you design the blades of your windmill? Use the article, images, and videos from the 
lesson for inspiration.

•  Have you ever seen a pinwheel in action? Pinwheels have a similar design to windmills. See 
the image for inspiration.

•  Draw a diagram of your windmill.

1. Ask an adult to help you gather materials.

2. Choose the paper for, design, and construct the blades of your windmill.

3. Use the single-hole punch (or a sharpened pencil) to put a hole in your blades. Slide the blades onto the middle of the straw.

4. Secure the blades with the rubber bands.

5. Use the single-hole punch to put two holes on each side of the paper cup. Pull one end of the string through the holes and tie 
a knot to the middle of the other end of the string.

6. Tie the end of the string to one end of the straw.

7. Blow on your windmill to see it in action!

Test:

•  Test out your design by blowing on the windmill blades.

•  Record what happened when you tested out your windmill.

Improve:

•  Think about how you can improve your windmill blades.

•  Make changes to your windmill.

•  Test again.

© 2020 Encyclopædia Britannica, Inc. Britannica, Encyclopædia Britannica, Britannica Digital Learning, Britannica LaunchPacks, and the Thistle logo are trademarks of Encyclopædia Britannica, Inc. All rights reserved.



TMLAUNCHPACKS Name:

Date:

Windmill Design Recording Sheet
Fill in the table as you work through the Windmill Design Guide.

The problem:

Plan:

Diagram:

Design a windmill that converts wind energy into mechanical energy and lifts a paper cup.

Test Results:

Improvements:

How will you construct your windmill?

How will you design your windmill? Draw a picture.

What happened when you tested your windmill?

What changes did you make to your windmill?
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