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OVERVIEW

In this magazine, 
readers will learn 
how scientists 
monitor the 
effects of 
global warming. 
Muse: Climate 
Reality includes 
information about 

the causes of global warming and possible 
scenarios of what the future holds.
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Using This Guide

We invite you to use this magazine as a flexible teaching tool, ideal for providing 
interdisciplinary instruction of social studies and science content as well as core literacy 
concepts. Find practical advice for teaching individual articles or use a mini-unit that helps 
your students make cross-text connections as they integrate ideas and information.  

READ INDIVIDUAL ARTICLES PAGES 4 – 8

Each article in this magazine is well-suited for teaching literacy concepts and content area knowledge. For each 

individual article in this guide, you’ll find the following:

Prepare to Read
CCSS Speaking and Listening 1, 2, 4

Writing/Speaking and Listening
CCSS Writing 1, 2, 3 & 6

CCSS Speaking and Listening 1, 2, 4

Content Concepts
C3 Framework for Social Studies 

Next Generation Science Standards

TEACH A MINI-UNIT PAGES 10 – 12

Magazine articles can easily be grouped to make cross-text 

connections and comparisons. Our Mini-Unit allows students 

to read and discuss multiple articles and integrate ideas and 

information (CCSS.Reading.9). Discussing multiple articles 

(CCSS.Reading.9) prepares students to write texts to share and 

publish in a variety of ways (CCSS.Writing.2).

Key Vocabulary 
CCSS Reading 4

ARTICLES

SCIENCE

CORE 
LITERACY

Close Reading and Text Analysis
CCSS Reading 1-10

Essential Question
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Skills and Standards Overview

Essential Question: What are the causes and consequences of climate change?

MAGAZINE  
ARTICLES

CORE CONTENT 
CONCEPT

LITERACY  
SKILLS

CORRESPONDING CCSS 
ANCHOR STANDARDS

Canary in the Coalmine
Expository Nonfiction

Phenomena that can be 
observed at one scale may not 
be observable at another scale. 

• Close Reading
• Analyze Word Choice
• Evaluate Evidence
• Write Observations

Reading 1, 2, 4 & 8
Writing 2

New Maps in a Warmer 
World
Expository Nonfiction

Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. 

• Close Reading
• Interpret Visual 

Information
• Analyze Perspectives
• Present a Report

Reading 1, 3, 6 & 7
Speaking & Listening 4

Kids v. Government
Expository Nonfiction

Individuals may shape 
significant historical change.

• Close Reading
• Analyze Text Features
• Analyze Tone
• Write a Bill

Reading 1, 2, 3, 4 & 5
Writing 1

Lobsters on the Edge
Expository Nonfiction

Populations of organisms are 
dependent on environmental 
interactions with living things 
and with nonliving factors. 

• Close Reading
• Evaluate Evidence
• Interpret Figurative 

Language
• Write a Comic Strip

Reading 1, 3, 4 & 8
Writing 3

Fasten Your Seatbelt
Expository Nonfiction

Disruptions to any physical or 
biological component of an 
ecosystem can lead to shifts in 
all its populations.

• Close Reading
• Analyze Imagery
• Analyze Tone
• Present a Speech

Reading 1, 2 & 4
Speaking & Listening 4

Comparing Texts: Reading 9

Mini-Unit: Reading 1 & 3; Writing 2, 4 & 7
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ARTICLE: Canary in the Coalmine
Magazine pages 10 - 15, Expository Nonfiction     

WRITING

Write Observations  Analyze the sounds in your own neighborhood by sitting 

outside and listening carefully for 5-10 minutes. Note the different types of sounds 

you hear. Use this information to write a paragraph about your observations. Include a 

prediction about how the soundscape of your neighborhood might change in the future. 

CLOSE READING AND TEXT ANALYSIS

Key Ideas

• Describe the three divisions of sounds and what they represent. Use details 

from the text to support your response. CCSS Reading 1

•  Summarize what soundscape ecologists learn about an ecosystem by listening. 

Cite details from the text to support your response.  CCSS Reading 2

• Describe the challenge Bernie Krause presents to readers and explain why it is 

difficult. Support your response with details from the article.  CCSS Reading 1

Craft and Structure

• Analyze Word Choice  The author chose a title that is never referred to in the 

article. Read the caption on page 11 and then explain why this title is a good 

choice for the article.  CCSS Reading 4

• Evaluate Evidence  Locate examples of discoveries made by soundscape 

ecologists. Do they present sufficient evidence to convince you that this 

branch of science is legitimate? Explain your thoughts. CCSS Reading 8

PREPARE TO READ

Instruct students to sit quietly for 60 seconds and listen closely to the sounds 

around them. After 60 seconds, ask students to name sounds they heard. 

Classify the sounds as human, animal, or weather-related. Discuss the sounds 

they might have heard 100 years ago and might hear 100 years in the future.

ESSENTIAL 
QUESTION
What are the causes and 
consequences of climate 
change? 

KEY VOCABULARY
soundscape (p. 11) the acoustic 

environment that can be perceived by 

humans

acoustic (p. 11) of or relating to 

sound or the sense of hearing 

static (p. 14) showing little or no 

change, action, or progress

Science  Create a soundscape 
timeline of your household. Sit in the 
same spot at three different times 
during the day and note the sounds 
you hear. Do the sounds change 
over the course of the day? Create a 
timeline to describe your findings.

CROSS-CURRICULAR
EXTENSION

CONCEPT
Science  Phenomena that can be 
observed at one scale may not be 
observable at another scale. 

CORE CONTENT

Scientists use sound to gauge the health of an ecosystem. 

By distinguishing between sounds made by humans, 

animals, and weather, these scientists can pinpoint 

problems in an ecosystem and work toward conservation. 
Le
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Canary  
in the  
Coal Mine 
10  
THE SOUNDTRACKS OF A CHANGING CLIMATE

by Kristina Lyn Heitkamp

CLOSE YOUR EYES AND OPEN YOUR EARS. 
What do you hear? If you’re camping 
in Montana, you might hear the rap-
tap-tapping of a pileated woodpecker 
or the piercing yip-howl of a nearby 
lone coyote. Or perhaps you’re sitting 
in a school classroom in New York. 
You might be eavesdropping on the 
chatter of a neighboring classmate or 
registering the distant hum of traffic.  
If you listen closely, you might even 

hear the cooing of pigeons dining on lunch scraps outside 
on the playground.

Whether you hear the bustling sounds of a city or the 
birdsongs of a forest, soundscapes are a normal component 
of our environment and everyday lives. Occasionally, in a 
plug-in and tune-out world, we are oblivious to the sounds 
all around.

But with climate change altering our landscapes, our 
soundscapes are changing too. Audio snapshots uncover 
valuable scientific knowledge. Soundscape ecology is a 
growing field of research that uses sounds from a given 
location, such as rainforests in Zimbabwe or glacier tops in 
Alaska, to study the ecosystem there. Soundscape ecologists 
listen to humans, wildlife, and even weather systems. Here’s 
how—and why—they’re keeping an ear to the ground.

 JAM SESSION 
Human sounds, or “anthropophony,” include any sound 
produced by people, like laughter, and sounds from human-
made objects like planes and cars. Some anthropogenic 
sounds are purposeful (like music), but most commotion in 
the anthropophony is random and loud, or what we would 
call noise. Animal sounds are part of the “biophony”—any 
sound made by an organism, such as crickets, canaries, 
or howler monkeys. Earth sounds, or “geophony,” are 
nonbiological sounds that come from weather-related 
sources, like wind in the trees, waves at the beach, or the 
rumble of thunder. Soundscape ecologists listen to the full 
score of sound to gauge the health of an ecosystem and 
work toward soundscape conservation. 

Experts capture soundscapes using sophisticated, 
automated digital recording systems. (The amateur 
soundscape enthusiast can record sounds using a 
smartphone.) Using the data collected, scientists create 
and examine a sound recording called a spectrogram. A 
spectrogram is a graphic illustration of sound, read from 
left to right, and with measured frequency represented 
lowest to highest from bottom to top. Soundscape 
ecologists measure frequency in hertz (Hz). They also 
track the intensity of sounds using colors or shades of 
gray to represent loudness, often in decibels (dB). They 
note acoustic diversity with different colors representing 
different sounds created in the environment. Reading the 

11  

Canary  
in the  
Coal Mine 

Long ago, coal miners 
used caged canaries as 
warning devices. Danger-
ous gases cause these 
birds to sicken and die  
before people do. That 
practice has ended 
(phew!), but we still 
describe some early signs 
of danger as “canaries 
in the coal mine.” Today, 
our world’s soundscapes 
are changing in ways that 
may signal danger ahead.
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ARTICLE: New Maps in a Warmer World
Magazine pages 20 - 25, Expository Nonfiction     

SPEAKING AND LISTENING

Present a Report  The Industrial Revolution changed the world in both negative and 

positive ways. Conduct online or library research to learn about the multiple effects 

the Industrial Revolution had on people and the planet. Create a report about what 

you learn and present it to the class.

CLOSE READING AND TEXT ANALYSIS

Key Ideas

• How has burning fossil fuels made seas warmer? Cite details from the article in 

your response. CCSS Reading 3

•  What does the future hold for coastlines around the world? Support your 

answer with details from the text.  CCSS Reading 1

• How might the current climate situation create future career opportunities for 

young people? Use text details to support your ideas.  CCSS Reading 1

Craft and Structure

• Interpret Visual Information  Look at the photos on pages 20 and 24-25. 

How do these images help your understanding of this issue? Do you think the 

images are as important as the information in the text? Explain. CCSS Reading 7

• Analyze Perspectives  Find quotes by Orrin Pilkey and Harold Wanless to 

determine their different perspectives on rising sea levels. What tone, or 

attitude, does each scientist have about this topic?  CCSS Reading 6

PREPARE TO READ

Ask students to share what they know about the seasonal transition from 

winter to spring. Discuss the effects that melting winter snow often has on 

ponds, streams, streets and roads. Then ask students how a quick spring 

warm-up and a gradual warm-up might have different effects on these areas. 

ESSENTIAL 
QUESTION
What are the causes and 
consequences of climate 
change? 

KEY VOCABULARY
permafrost (p. 23) a layer of 

soil that is always frozen in very cold 

regions of the world

delta (p. 23) a piece of land 

shaped like a triangle that is formed 

when a river splits into smaller rivers 

before it flows into an ocean 

Art  Draw an illustration, diagram, 
or comic strip to show how burning 
fossil fuels, such as coal and gasoline, 
leads to warmer seas. Use words and 
pictures to convey ideas. Share your 
finished work with the class.

CROSS-CURRICULAR
EXTENSION

CONCEPT
Science  Cause and effect 
relationships may be used to predict 
phenomena in natural or designed 
systems. 

CORE CONTENT

Ocean temperatures are rising, causing ice to melt at a 

faster rate. As a result, low-lying areas and islands are 

disappearing into the ocean. In the future, land maps may 

look quite different from maps today. 
Le
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Feel like a swim? 
A few decades 
from now, some 
coastal cities will 
likely have sev-
eral feet of water 
in their streets. 

et’s start out with a simple experiment.
Go to your kitchen sink and put about 

half an inch of hot water in a liquid 
measuring cup or a glass. Then get a single 
ice cube, drop it in, and see what happens. 
Everyone who tries this is will have varying 
water temperatures, naturally, so cubes will 
melt at different speeds. The result will be 

the same, though: eventually, you’ll end up with no ice and a 
higher water level. Ice in warm water melts even faster than 
ice left out in a warm room. 

Now imagine that on a larger scale—in fact, we want 
you to imagine that on a worldwide scale—and you have a 
rough idea of what’s happening in the Earth’s oceans.

THE OCEAN TODAY
Ice once stored in glaciers or ice sheets is melting in  
places like Greenland and Antarctica. “Ice melt has 
begun because of a warm ocean and because of a warm 
atmosphere,” says Harold Wanless, chair of the Department 
of Geological Science at the University of Miami. “There’s 
no way to stop it, and it is accelerating.” United States 
government estimates put sea level rise at between 4.1  

and 6.6 feet (1.2 and 2 m) by the end of the century.  
Wanless believes it could be closer to 15 or 30 feet (4.6 or  
9.1 m). Melting ice is not the only reason that sea level will 
rise, shorelines will retreat, and islands will disappear, but 
it’s the easiest one to replicate in your kitchen.

The risk to low-lying islands and coastal areas is real. 
Many will be gone or on their way out by 2050. Take a look 
at a map of a familiar coast. It may not look like that at all 
when you’re grown up.

“How do you get the heat out of the ocean?” Wanless 
says. That’s what people call a rhetorical question—one  
that doesn’t have an answer. “We’re in for it, period.”

When the sun’s rays strike the Earth, some of them 
bounce back off the planet and escape into space. Others 
are absorbed. Humans’ burning of fossil fuels like coal  
and gasoline leaves so-called “greenhouse gases” (including 
carbon dioxide) in the atmosphere. These gases reflect 
rays back into the atmosphere that otherwise would have 
escaped. This helps speed up warming—as if a blanket  
were wrapped around the planet. “Over 93 percent  
of that heat has been transferred to the oceans,”  
Wanless says. “Global warming really is warming of  
the oceans.”

THE SEA IS RISING, AND 
FAMILIAR COASTLINES WON’T 
LOOK THE SAME WHEN 
YOU’RE YOUR PARENTS’ AGE.

New Maps 
in a Warmer 
World 

L

21  

by Corbie Hill     |     illustrated by Brad Walker
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ARTICLE: Kids v. Government
Magazine pages 26-29, Expository Nonfiction     

WRITING

Draft a Bill  What school or local issue do you feel strongly about? Work with 

a partner to draft a bill that would change this situation. In the first part of your 

bill—the preamble—describe the situation or problem you are addressing and why 

it needs to be solved. In the body, or main part, of your bill, describe your plan of 

action for solving the problem. In the last part of your bill, explain when the bill will 

take effect. Share your bill with the class.

CLOSE READING AND TEXT ANALYSIS

Key Ideas

• How has global warming affected the lives of young people? Support your 

response with details from the text.  CCSS Reading 1

•  Summarize the students’ case against the government. Cite details from the 

text in your summary.  CCSS Reading 2

• Identify cause-effect relationships throughout the article. How did these 

relationships lead to the creation of this lawsuit? Cite details from the article in 

your response. CCSS Reading 3 

Craft and Structure

• Analyze Text Features  Read the heading and the text in one section of the 

article. Use the heading to help you write the section’s main idea. Then meet 

with other students to compare main ideas for this section. CCSS Reading 5

• Analyze Tone  What is the author’s tone, or attitude, about the students and 

their lawsuit? Identify the details that convey this tone. How do the photos 

help show the tone?  CCSS Reading 4 

PREPARE TO READ

Have students share what they know about lawsuits. Discuss different reasons 

students their age might want to bring a lawsuit against the U. S. government. 

Then ask students if they think children can successfully sue adults. 

ESSENTIAL 
QUESTION
What are the causes and 
consequences of climate 
change?

KEY VOCABULARY
emissions (p. 27) something sent 

out or given off

activist (p. 27) a person who uses 

or supports strong actions, such as 

public protests, to help make changes 

in politics or society 

fossil fuel (p. 28) a fuel such as 

coal, oil, or natural gas that is formed in 

the earth from dead plants or animals 

Civics  Conduct research to find out 
how a bill becomes a law. Then create 
a flow chart to show this process. 

CROSS-CURRICULAR
EXTENSION

CONCEPT
Social Studies  Individuals may 
shape significant historical change. 

CORE CONTENT

Student activists have filed a lawsuit against the U.S. 

government. They claim the government is violating their 

rights by not doing enough to halt global warming. 
Le
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MY FUTURE IS  
SO BRIGHT, I  

NEED SHADES!
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KIDS  
V. GOVERNMENT
THE LAWSUIT TO FIGHT CLIMATE CHANGE

HOW CLIMATE CHANGE HURTS »
The people suing, or plaintiffs, point out that climate 
change isn’t just something that might hurt them in the 
future—it’s affecting them right now. Alex, 18 at the time 
the lawsuit began, grew up on his family’s farm along 
an Oregon river. Climate change–related drought, 
disease, and changes in predator and insect activity are 
threatening the elk and wild turkeys that Alex and his 
family hunt for food. Migration patterns are changing too, 
making the animals more scarce in Alex’s hunting grounds. 
Wildfires are growing more common, and the smoke makes 
his asthma worse. High temperatures are damaging the 
farm’s hazelnut trees. He’s afraid the farm won’t survive the 
changing climate.  

Xiuhtezcatl, 15 at the filing of the suit, of Boulder, 
Colorado, visits nearby forests not only for recreation, but 
also to participate in the ceremonies and dances that are 
part of his family’s Aztec heritage. However, wildfires and 
infestations of mountain pine beetles (which thrive in heat) 
make it harder for him to spend time in the forest. Avery, 10, 
loves outdoor sports and camping, but her family’s annual 
snowshoeing and sledding trip was canceled for two 
years running because of a lack of snow, and her first big 
backpacking trip was postponed because beetle damage to 
trees left the forest full of hungry bears—the seeds inside 
whitebark pine cones happen to be an important food 
source for bears.

27  27  

M
any people 
quietly 
worry that 
government 
isn’t doing 

enough to stop climate change, but 
a group of children and teens has 
decided that it’s time for action. 
Twenty-one activists ages 8 to 19 
have filed a lawsuit claiming that 
the United States government has 
failed to control carbon emissions, 
and that this violates the rights of 
kids all over the country. They’re 
asking the court to require the 
government to come up with a 
bold plan to halt global warming.

by Alice Andre-Clark

AT PRESENT, I'M 
ALL ABOUT THE 

ACCOUNTABILITY.

KIDS  
V. GOVERNMENT



7 Muse: Climate Reality © February 2017

ARTICLE: Lobsters on the Edge
Magazine pages 34-38, Expository Nonfiction

WRITING
Write a Comic Strip  Create a comic strip to raise awareness of the effects of 

climate change on lobsters. Draw lobsters as your main characters. Write lobster 

dialogue that will educate readers on the plight of this New England industry. Share 

your comic strip with classmates. 

CLOSE READING AND TEXT ANALYSIS

Key Ideas

• Explain what’s happening to the lobster industry and why. Support your 

response with details from the article. CCSS Reading 1

• What methods did Wahle use to survey lobsters? Why did he use different 

methods? Use details from the text in your responses.  CCSS Reading 1

•  Describe the relationship between New England and the lobster industry. Cite 

textual evidence to support your description.  CCSS Reading 3

Craft and Structure

• Evaluate Evidence  Based on information in the article, do you feel the 

studies being conducted are thorough? Is the evidence sufficient to support 

Wahle’s conclusions? Explain your thinking.  CCSS Reading 8

• Analyze Word Choice  The article’s title uses the idiom “on the edge.” Use 

information from the article to infer the meaning of this idiom. Who or what 

else will be on the edge if seas continue to warm? CCSS Reading 4

PREPARE TO READ

Help students brainstorm a list of major industries or employers in your state. 

Then have students hypothesize what would happen if some or all of these 

industries suddenly (or slowly) disappeared. 

ESSENTIAL 
QUESTION
What are the causes and 
consequences of climate 
change?

KEY VOCABULARY
revenue (p. 35) money that is 

made by or paid to a business or an 

organization 

buoy (p. 36) an object that floats 

on water in a lake, bay, river, etc., to 

show areas that are safe or dangerous 

for boats

sieve (p. 37) a tool that has many 

small holes and is used to separate 

smaller particles from larger ones or 

solids from liquids 

Social Studies/Economics  What 
effects will the disappearance of 
lobsters have on the economy of 
New England coastal towns? Use 
the internet to learn how adults and 
children will be affected. Share what 
you learn with the class.

CROSS-CURRICULAR
EXTENSION

CONCEPT
Science  Populations of organisms 
are dependent on environmental 
interactions with living things and 
with nonliving factors. 

CORE CONTENT

The lobster population off the New England coast is 

dwindling. This is a terrible situation for a region whose 

economy relies on lobsters. Scientist Richard Wahle has 

been studying the waters since 1990 to find the causes of, 

and the solutions to, this downturn. 

Le
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LOBSTERS

g

z

z
by Linda Zajac

Oceans are 
changing.  

Will menus 
have to 

change too?

on the Edge
35  

LOBSTERS

g

z

on the Edge

Triple Check
Wahle surveyed lobsters three 
different ways. Early in the summer, 
the team left wire collection crates on 
the seafloor in some of the study sites. 
“We used the collectors to sample in 
deep water,” says Wahle. The yellow 
collectors were a bit larger than a 
shelf in a dishwasher. Divers lined 
the bottoms with fine mesh screens, 
covered the screens with rocks, and 
closed the wire lids. Orange buoys 
marked their locations. As the season 

W
hile cars zoom 
across the 
Newport Bridge 
and boats sail 
beneath it, 

divers scour the seafloor. In murky 
water off the coast of Rose Island, they 
flip over rocks, canvass inside cracks, 
and scan the sand, but they can’t 
find what they’re looking for. So they 
check other sites in the bay. Finally, 
in much deeper water, they spot the 
subject of their search—tiny lobsters. 
The beady-eyed creatures creep along 
the cobbled bottom, twitching their 
antennae. 

Logging Lobsters
The divers were working with Richard 
Wahle, a scientist and professor 
at the School of Marine Sciences, 
University of Maine. Back in 1990, 
Wahle conducted a survey of juvenile 
American lobsters in Narragansett 
Bay, Rhode Island. Now, more than 
two decades later, Wahle wanted 
to know how climate change had 
affected New England fisheries’ most 
valuable marine animal. 

New England is known for its 
lobsters. They attract tourists and 
they’re part of the region’s identity. In 
Maine, they account for over three-
quarters of the revenue from the 
fishing industry. 

Wahle, along with the Rhode 
Island lobster fishing industry and 
the Rhode Island Division of Fish and 
Wildlife, conducted research during 
the summers of 2011 and 2012. “It 
was a pretty big project that involved 
coordinating with fishermen, divers, 
and fishery managers,” says Wahle. 
The group studied the same 17 sites 
that Wahle had examined earlier. 
Each year, they also looked at two new 
locations in shallow water. In 2012, 
they probed one patch of deep water.  

Lobster researchers 
dived near Rose Island, 
off the coast of Newport, 
Rhode Island. 
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ARTICLE: Fasten Your Seatbelt
Magazine pages 40-43, Expository Nonfiction     

SPEAKING AND LISTENING

Present a Speech  Assume you are running for public office. You are asked by 

news media to expand on your thoughts about global warming. Prepare a speech 

that describes what you believe to be the top priorities of this issue. Then practice 

presenting your speech using a strong tone of voice. When you’re ready, present 

your speech to the class. 

CLOSE READING AND TEXT ANALYSIS

Key Ideas

• What is the author’s main idea? Cite details from the text to support your 

response.  CCSS Reading 2

•  What point is the author making using the scenarios on pages 41-42? Support 

your response with details from the article.  CCSS Reading 1

• Alley says this generation faces “a challenge and an opportunity.” Use details 

from the article to explain what he means.  CCSS Reading 1 

Craft and Structure

• Analyze Imagery  The author uses cars and driving to create comparisons. 

Identify three examples and explain the point each comparison makes. Then 

make up new comparisons that make these same points.  CCSS Reading 4

• Analyze Tone   How would you describe the author’s tone in this article? Is he 

optimistic or pessimistic? Is the tone the same throughout the article or does 

it change? Discuss ideas with a partner.  CCSS Reading 4

PREPARE TO READ

Instruct students to brainstorm a list of the types of emergency drills they’ve 

taken part in, such as earthquake, fire, hurricane, and tornado. Discuss the 

purpose and the benefits behind doing these drills. Ask students if they think 

the drills are necessary and why or why not.

ESSENTIAL 
QUESTION
What are the causes and 
consequences of climate 
change? 

KEY VOCABULARY
niche (p. 42) the situation in which 

a business’s products or services can 

succeed by being sold to a particular 

kind or group of people

geothermal (p. 43) of, relating 

to, or using the natural heat produced 

inside the Earth

Math  Use details about the 
Jakobshavn Glacier to calculate the 
rate at which it is melting. Then make 
a prediction about the future of the 
glacier based on this information. 
Share your information with 
classmates.

CROSS-CURRICULAR
EXTENSION

CONCEPT
Science  Disruptions to any physical 
or biological component of an 
ecosystem can lead to shifts in all its 
populations. 

CORE CONTENT

Nobody knows with certainty the extent to which climate 

change will affect the planet. However, being prepared for 

the worst may help us better handle catastrophe. Planning 

for the future and investing in new technology will create 

future opportunities for today’s youth to help our planet.
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WHAT IF WE TREATED MELTING ICE LIKE OTHER POSSIBLE CATASTROPHES?

by Kathryn Hulick

    F
asten

Your Seat B

elt

Y
In 2014, about 35,400 people died in accidents involving 

vehicles. Each year, Americans have about a 1 in 48,000 chance 
of dying while riding in a car. Of course, that translates to a 
99.99 percent chance of not dying that way.  

However, we still put a lot of effort into trying to prevent 
injury or death in a car accident, notes Richard Alley, a climate 
scientist at Penn State. We put on seat belts. Our cars feature 
airbags and self-braking systems. Parents buckle babies in car 
seats. Police monitor driving speeds and arrest drunk drivers. 
Alley says, “We put a lot [of money and effort] into something 
we do not expect to happen [to us] because if it were to 
happen, it would be so bad.”

We all agree that wearing a seat belt in a car is a good idea. We 
don’t expect a catastrophe, but one is possible. So it makes sense 
to buckle up to try to avoid the worst possible outcome. Now 
think about climate change. Does our planet need a seat belt? 

For Better or for Worse
The future of Earth’s climate is a lot like a trip in the car, except 
instead of traveling to soccer practice, imagine that you’re on 
a road trip to a tournament hundreds of miles away. There’s a 
pretty good chance that you’ll run into obstacles such as traffic, 
construction, or bad weather, but you expect to get there safely. 

The most likely scenario for our planet’s road trip into the 
future is that the climate will get warmer, but people will have 
time to adjust. Though the sea will rise, it will do so slowly 

    F
asten

Your Seat B

elt

ou hop in the car to 
ride to soccer practice. 
What do you expect to 
happen on the way? 
You might have to 
waste time stuck in 
traffic or sit through 
awful music on the 
radio. But the trip will 

almost certainly go smoothly, as usual. You 
might even make great time and get to hear 
your favorite song. Yet you buckle your seat 
belt anyway. Why do you do that? Because 
every time you get in a car, there is a very  
small chance that you might get in an  
accident that could hurt or even kill you. 

41  

Arguing that we shouldn’t do 
anything to prepare for climate 

change because disaster is  
unlikely is like arguing that  

you shouldn’t wear a seat belt 
because you probably won’t  

get into a fatal accident.
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CROSS-TEXT CONNECTIONS

COMPARING TEXTS

SYNTHESIZE: Guide students to compare articles they read. Help students find the 
connections between pieces of information in multiple articles. Use prompts, such as the 
following examples, to have students work together to Integrate Ideas and Information 
(CCSS.Reading.9).

•  Can climate change be stopped? Compare information from multiple articles to 
determine what can and cannot be done. Use a T-chart with the headings “Can Be 
Done” and “Can’t Be Done” to list information. 

• How can young people make a difference when it comes to climate change? Consult 
“Kids v. Government” and at least one other article to find information. Then write a 
short essay to answer the question. In the conclusion of your essay, describe how you 
feel about the future of our planet. Is the future bright or dim?  

•  Gather information from across texts to help you visualize what our future planet 
might look like. Use this information to draw a scene that shows the future. Include a 
written description of your scene and why it looks the way it does.

•  How does climate change affect the food chain? Scan the articles for information 
about the four components of the food chain: the sun, producers, consumers, and 
decomposers. Then write a paragraph to explain the effects.

• Using “Canary in the Coalmine” and two other articles, identify three examples of 
things that are observed and measured. Then create a science news show about 
climate change that incorporates these examples. 

Muse: Climate Reality © February 2017
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In this mini-unit, students will read about issues associated with climate change. Working 
independently, they will use magazine articles to answer research questions about climate 
change. Working in groups, they will create and present posters based on this research.

EXPLORATORY LEARNING - FLEXIBLE MINI-UNIT DESIGN

MINI-UNIT

ENGAGE READ FOR A 
PURPOSE APPLY

ENGAGE: Engage students in the topic of climate change by first reviewing the Essential 
Question: What are the causes and consequences of climate change? Discuss with students 
some present and future effects of climate change mentioned in the magazine articles. Use 
a chart like the one below to record students’ responses.

Effects we experience today Effects we may experience in the future

CLIMATE CHANGE EFFECTS

Muse: Climate Reality © February 2017
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READ FOR A PURPOSE

INTRODUCE THE ACTIVITY: CLIMATE CHANGE INFO EXCHANGE Explain to students 
that in this activity, they will work in groups to research and analyze different aspects of 
climate change. Then they will create posters to convey this information. Continue by 
explaining that each group will use information from the magazine articles to answer one 
of the following questions:

• What are the signs of climate change and how did scientists detect these signs?

•  What are the long-term effects of climate change on humans, animals, and the planet?

•  What are the possible solutions to problems caused by climate change?

Tell students that they will work independently to gather information to answer their 
assigned question. Then they will collaborate with group members to create and present 
informational posters based on their research. In addition, each group will create a 
definition of the term “climate change.”

Now, divide the class into three groups and assign one of the questions above to each group. 

MINI-UNIT (cont.)

RETURN TO THE TEXT: Explain to students that before they can create informational 
posters, they must conduct research using the magazine articles. Distribute a copy 
of the Climate Change Research form (p. 13) to each student. Have students work 
independently to find information from the articles that answers their question. Tell 
students that they may not be able to find useful information in every article.
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APPLY: Now that students have gathered information from the magazine articles, they 
are ready to get together with their groups to create posters and write definitions for 
the term “climate change.”

MINI-UNIT (cont.)

Materials 
• completed Climate Change Research forms
• poster board or large pieces of paper
• markers, colored pencils

STEP 1: Build Background  

Have group members assemble. Then explain that group members will work 
together to compare research, create a definition for the term “climate change,” 
and make posters. Have each group appoint a note-taker for the project.

STEP 2: Compare Information 

Have group members share information from their research forms and decide 
which facts and details to include in their posters. The note-taker should keep track 
of this information by highlighting the facts and details on the research forms.

STEP 3: Write a Definition  

Tell group members to work together to come up with a definition for “climate 
change.” Remind them to use what they have learned from the magazine 
articles to help them. Note-takers should use the back of a research form to 
record ideas and write final definitions.

STEP 4: Create Posters  

Explain to groups that their posters should include the following information:
• their research question
• information they found that answers the question
• their definition of “climate change”
Have groups work together to decide how they will convey information on their 
posters. Tell students to include both written and visual information.

STEP 5: Present 

Tell groups to elect a member, or members, to present posters to the class. After 
rehearsing, presenters should take turns sharing their posters with the class.

STEP 6: Vote 

Display all definitions of “climate change.” Have students choose the best 
definition. If students can’t decide, work with them to synthesize ideas from the 
different definitions and come up with a final definition.

Muse: Climate Reality © February 2017
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CLIMATE CHANGE RESEARCH

MINI-UNIT (cont.)

Research Question: ________________________________________________________

________________________________________________________________________

Notes from “Canary in the Coalmine”

Notes from “New Maps in a Warmer World”

Notes from “Kids v. Government”

Notes from “Lobsters on the Edge”

Notes from “Fasten Your Seatbelt”

Muse: Climate Reality © February 2017
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Meeting State and National Standards:  
   Core Instructional Concepts

The articles in this magazine provide a wealth of opportunities for meeting state and national 
instructional standards. The following pages contain charts listing Core Instructional Concepts 
for each of three curricular areas: English Language Arts, Science, and Social Studies. 

USING THE STANDARDS CHARTS

ELA  
Corresponding CCSS anchor standards have been listed next to each item on the Core 
Instructional Concepts chart. To customize the chart, add your own grade, state, or district 
standards in the last column. Match the concepts and standards from the chart to the 
activities on each page of the Teacher’s Guide to complete your lesson plans.
 

SOCIAL STUDIES  
Content Concepts in each Article Guide are based on Dimension 2 of the CS Framework 
for Social Studies: Applying Disciplinary Concepts and Tools. Use the last column in the 
accompanying chart to correlate these concepts to your state or district standards.
 

SCIENCE  
Content Concepts in each Article Guide are drawn from the Three Dimensions of the Next 
Generation Science Standards. You will also find connections to these concepts within 
individual close-reading questions.
 

MATH  
Content Opportunities for math activities are provided in the Cross-Curricular extensions on 
each Article Guide page.

Appendix
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   CORE INSTRUCTIONAL CONCEPTS:  
READING, LITERATURE, AND LANGUAGE ARTS

SKILLS AND CONCEPTS CCSS ANCHOR 
STANDARD

CORRESPONDING 
STANDARD

KEY IDEAS AND DETAILS 

Read closely to determine what a text says explicitly. Reading 1

Make logical inferences to determine what the text communicates 

implicitly.
Reading 1

Cite specific textual evidence to support conclusions drawn from the 

text. 
Reading 1

Determine central ideas or themes of a text and analyze their 

development.
Reading 2

Summarize key supporting details and ideas. Reading 2

Analyze how individuals, events, and ideas develop and interact over 

the course of a text. 
Reading 3

CRAFT AND STRUCTURE  

Interpret words and phrases as they are used in a text. Reading 4

Determine technical, connotative, and figurative meanings. Reading 4

Analyze how specific word choices shape meaning or tone. Reading 4

Analyze the structure of texts (sequence, cause/effect, compare/

contrast, problem/solution)
Reading 5

Recognize the genre, key elements, and characteristics of literary texts. Reading 5

Assess how point of view or purpose shapes the content and style of a 

text. 
Reading 6

Analyze how an author’s style and tone affects meaning. Reading 6

INTEGRATION OF KNOWLEDGE AND IDEAS

Integrate and evaluate content presented in diverse media and formats. Reading 7

Identify and evaluate the argument and claims in a text. Reading 8

Analyze how two or more texts address similar themes or topics. Reading 9

WRITING
Write arguments to support claims, using valid reasoning and relevant 

and sufficient evidence. 
Writing 1

Write informative/explanatory texts to examine and convey complex 

ideas and information clearly and accurately.
Writing 2

Write narratives to develop real or imagined experiences or events. Writing 3

Draw evidence from literary or informational texts to support analysis, 

reflection, and research.
Writing 9

Conduct short as well as more sustained research projects. Writing 10
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CORE INSTRUCTIONAL CONCEPTS:  
SOCIAL STUDIES

C3 INQUIRY ARC 
DIMENSION 2: APPLYING DISCIPLINARY CONCEPTS AND TOOLS

STATE OR 
DISTRICT 
STANDARD

CIVICS
Analyze the origins, functions, and structure of different governments and the origins and 

purposes of laws and key constitutional provisions.

Summarize core civic virtues and democratic principles.

Evaluate policies intended to address social issues.

ECONOMICS

Evaluate the benefits and costs of individual economic choices.

Analyze economic incentives, including those that cause people and businesses to specialize 

and trade.

Explain the importance of resources (i.e. labor, human capital, physical capital, natural 

resources) in methods of economic production.

Explain the functions of money in a market economy.

Explain the importance of competition in a market economy.

Apply economic concepts (i.e. interest rate, inflation, supply and demand) and theories of how 

individual and government actions affect the production of goods and services.

Analyze economic patterns, including activity and interactions between and within nations.

GEOGRAPHY
Construct and use maps and other graphic representations (i.e. images, photographs, etc.) of 

different places.

Explain cultural influences on the way people live and modify and adapt to their environments.

Analyze places, including their physical, cultural and environmental characteristics and how 

they change over time.

Analyze movement of people, goods, and ideas.

Analyze regions, including how they relate to one another and the world as a whole from a 

political, economic, historical, and geographic perspective.

HISTORY
Interpret historical context to understand relationships among historical events or 

developments. 

Evaluate historical events and developments to identify them as examples of historical change 

and/or continuity.

Analyze perspectives, including factors that influence why and how individuals and groups 

develop different ones.

Evaluate historical sources, including their reliability, relevancy, utility, and limitations.

Analyze causes and effects, both intended and unintended, of historical developments.
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CORE INSTRUCTIONAL CONCEPTS:  
SCIENCE

DIMENSION 2: CROSSCUTTING CONCEPTS

Dimension 2 provides an organizational schema for integrating and interrelating knowledge from different science 

domains. The eight NGSS Crosscutting Concepts are as follows:

• Patterns

• Similarity and Diversity

• Cause and Effect

• Scale, Proportion, and Quantity

• Systems and System Models

• Energy and Matter

• Structure and Function

• Stability and Change

DIMENSION 3: DIMENSIONS AND DISCIPLINARY CORE IDEAS

Dimension 3 presents a contained set of Disciplinary Core Ideas to support deeper understanding and application of 

content. The following chart details Core Ideas for curriculum, instructional content, and assessments within four domains.

LIFE SCIENCE PHYSICAL SCIENCE EARTH SCIENCE SPACE SYSTEMS
• Structure and  

Function of  
Living Things

• Life Cycles and  
Stages

• Reproduction & 
Inherited Traits

• Animals

• Plants

• Forces and  
Interactions

• Energy

• Light

• Sound

• Electricity/  
Magnetism

• Matter

• Waves

• Heat

• Chemistry

• Information  
Processing

• Weather

• Climate

• Rocks & Soil

• Erosion and 
Weathering

• Landforms

• Water

• Oceans

• History of Earth

• Plate Tectonics

• Volcanoes, 
Earthquakes,  
and Tsunamis

• Solar System

• Planets

• Moon

• Sun

DIMENSION 1: SCIENTIFIC AND ENGINEERING PRACTICES

Dimension 1 focuses on the practice of science, and how knowledge is continually adapted based on new findings. 

The eight practices of the K-12 Science and Engineering Curriculum are as follows:

• Asking questions (for science) and defining 

problems (for engineering)

• Developing and using models

• Planning and carrying out investigations

• Analyzing and interpreting data

• Using mathematics and computational thinking

• Constructing explanations (for science) and designing 

solutions (for engineering)

• Engaging in argument from evidence

• Obtaining, evaluating, and communicating information


