
Chemical and Physical Changes

A World of Change

Matter and Its Interactions 5-PS1-4: Conduct an investigation to 
determine whether the mixing of two or more substances results in new 
substances. 5-PS1-2: Measure and graph quantities to provide evidence 
that regardless of the type of change that occurs when heating, cooling, 
or mixing substances, the total weight of matter is conserved.

STEM
Next Generation Science

Grade 5



C
ut on dotted lines

A world of change 
Glue these cards into the story in the appropriate places.

Glow stick

Paint dries

Melt ice to drink

Crinkled map

Fizzy soda bubbles

Cars burn gas

Climate change

Salt after evaporation

Rust forms on nails

Quilliq oil lamp

Faded gray wood

Water boils
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Read a story about Inuit culture 
Let me tell you a story about a young Inuit girl named Naquita. 

The story is fictional, but it is based on real aspects of Inuit life, 

culture and traditions. Naquita is a curious girl who is fascinated by 

the chemical and physical changes that she notices around her. 

What you’ll do:

1. As you read, underline all the chemical and physical changes 

mentioned in the story and glue the correct card on the 

appropriate page.

2. Discuss with your classmates the reasons why you think each 

change is chemical or physical. Use the information you learned 

earlier in the unit as evidence to defend your reasoning.

The Inuit formed their culture in the Arctic
The Inuit people have inhabited the Arctic regions of Greenland, 

Canada and Alaska for more than 4,000 years. They are hunters 

and fishers. The ways of their life are closely tied to Arctic ice 

and Arctic animals such as the Arctic fox, the seal, the polar bear 

and the whale. Traditional Inuit artwork commonly depicts these 

animals in painted wood carvings, such as totem poles.

The yellow circle 
shows where the 
Inuit people live in 
Northern Canada 
and Greenland. 
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A world of change
My people, the Inuit

During winter in the Artic, the sun vanishes behind the horizon 
and the sky is painted in darkness until springtime comes again. 
Temperatures drop to -45 degrees because there is no sunlight for 
many months. 

You’d think the cold would bother me, but it doesn’t. I am 
sheltered from the cold in more ways than one. I have the love of 
my parents and all my aunts and uncles and cousins to carry me 
through. Some of my earliest memories are riding on my mother’s 
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back inside the large hood of her amaut (parka). Family members 
would come to peek in at me to nuzzle my nose and warmly coo 
words like aqaq or aboo. I’d peek back and giggle. 

Now that I’m older, I’m going to venture beyond the amaut, 
beyond our little settlement, and explore our beautiful, 
enchanting, frozen world. Today marks an important day of 
summer. We’re going on a weeks-long camping trip. This isn’t just 
any expedition, though. It’s my chance to learn the ways of our 
5,000 year old culture. 
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Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?Glue a card here.

Instructions: Underline the chemical and physical changes mentioned in the story. 
Cut out and glue the corresponding cards on this page.

My people, the Inuit, love nature and honor it in all its forms. Ever 
since I can remember. Like the mouth of a young river receiving 
chunks of frozen ice from centuries-old glaciers, I am going to 
learn the ways of our closely-guarded traditions, values and 
customs. When the land is you and you are the land, you need 
the wisdom of your ancestors to help you cherish it. 

Our tribal elders are going to teach us how to melt fresh water 
from multi-year ice and I will learn to 
catch fish. These are important skills for 
my people. My father is nervous about 
navigating the sea ice fields this year —
you see, for many years, little by little, the 
sea ice in our hunting grounds has been 
melting. This year, it could potentially be 
dangerous to cross.

Melting ice
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The first ice that forms on sea water is slick 
and thin. It is called grease ice and it is not 
safe to walk on. 
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We have many things to prepare before the trip. When my father 
was boiling water to make steaming hot tea for our thermoses, 
he rolled his eyes and said that watching for the water to boil 
was like watching paint dry. Have you ever heard the expression, 
“watching paint dry”? I had never even thought of watching paint 
dry. 

“I want to watch paint dry!” I said. 

Can I paint my sled, I think it would look better painted because 
the wood is faded and gray.

“What’s so riveting about that, dear Naquita?” asked Father.

Dad think about it! It’s like syrup in a can but it smells like 
chemicals, and then when you paint it on the sled it turns into 
a hard shell that acts like a shield against the harsh cold winds. 
Painting my sled was my favorite part of getting ready for the trip. 

Everything around me is usually frozen, but that’s okay. I like it. To 
me, the ice isn’t boring or bleak. There are many different types 
of ice that I know well and appreciate. The thickest multi-year ice 
allows me to walk with my father deep into our hunting grounds 
in the frozen Arctic sea. Marine animals and migrating caribou 
also depend on the thick sea ice for survival. This thick ice is all 
that separates us from plunging into the Arctic sea below. 

But sometimes, in this everlasting winter wonderland, observing 
simple processes like water boiling is lovely entertainment.

Paint dries and water boils
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Does the change result in a new substance? Explain.

Does the change result in a new substance? Explain.

Does the change result in a new substance? Explain.

What type of change is it?

What type of change is it?

What type of change is it?

Chemical change

Chemical change

Chemical change

The change is permanent

The change is permanent

The change is permanent

Physical change

Physical change

Physical change

It can be reversed

It can be reversed

It can be reversed

Is the change permanent?

Is the change permanent?

Is the change permanent?

Glue a card here.

Glue a card here.

Glue a card here.
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For our trip, we will travel by dogsled. Members of my tribe mostly 
eat the fish, seals and other animals that we can hunt, but on special 
occasions when we get a shipment, we can eat bread and even 
soda pop! About that —I’ve got to pack soda for the big trip!

When you look closely at a closed 
bottle of soda, there are absolutely 
no bubbles not even if you shake 
it—but then when you open the 
soda, bubbles seem to form out of 
nowhere! 

So many changes, such little time

Two Inuit elders snack on maqtaaq, a treat 
made from blubber and skin.
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I’ve also got to pack our qulliq for the trip. A quilliq is a half-moon 
shaped seal oil lamp. They are not just used for light. We can use 
them to cook, melt snow, heat our igloos or even dry our clothes. 
Qulliq lamps are necessary for survival in the Arctic. I blow out the 
flame from a lamp that is drying my father’s wet gloves. The last glow 
of the flame dims from bright orange leaving only the charcoal black 
color of the wick behind. I wonder 
what happens to the seal oil when 
it burns and dissapears—and why 
the cotton grass wick turns from 
tan to black.

Does the change result in a new substance? Explain.

Does the change result in a new substance? Explain.

What type of change is it?

What type of change is it?

Chemical change

Chemical change

The change is permanent

The change is permanent

Physical change

Physical change

It can be reversed

It can be reversed

Is the change permanent?

Is the change permanent?

Glue a card here.

Glue a card here.
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This reminds me. I also want to know why a glow stick glows. My 
mother makes me wear a glow stick if I leave camp during the 
winter. In winter, it’s dark all the time. The soft light of the glow 
sticks help us find each other. 

Before we set out, I need to inspect the sled. Look! The nails have 
gotten rusty and dull. I helped hammer these nails in just two 
summers ago. They were silver and shiny then. Where does the 
rust come from? Is it in the air, just floating around and hoping 
to settle down? Why doesn’t it settle on the wooden parts of the 
sled? 

There are so many wonderful changes to 
observe in this world! I’ll speak to Father 
about all of this during our trip. The best 
part about this trip isn’t just that I am 
growing-up and will be able to help my 
father navigate across the ice, but I will 
also spend my tenth birthday camping at 
Ikpikittuarjuk Bay.

Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.
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Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.

31



For-keeps and for-now
So, we’ve finally begun our journey and the landscape is 
dangerous and alluring—such expansive fields of thick, frozen 
ice. We’re approaching the first bend in the old, crinkled map my 
father carries. There’s meant to be a steep curve in the ice where 
we will cross into the bay, but instead, we see... icebergs floating 
in water! How will we ever cross this? 

We settle down to camp on the thickest ice. We warm up our 
kettle and take out our snacks. I decide to ask Father some of my 
questions. 

“Father, why does water boil?” And then, unable to contain the 
avalanche any longer: “And how does a glow stick glow and 
where do soda pop bubbles come from and where does seal-oil 
go when it burns?” I finish breathlessly. 

“Dear Naquita,” Father paused, pondering the weight of my 
questions. “I don’t know all the answers, but I do know how to 
look for clues to recognize whether these changes you notice are  
chemical or physical changes.” 

Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.
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Checking to see 
if the ice is safe.
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“Chemical or physical changes?” I ask. My father’s answer sounds 
suspiciously straightforward. 

Smiling, Father begins to explain. “You see, some changes are 
permanent—you could say they are ‘for keeps.’ And other changes 
are only temporary and can be reversed—you could say they are 
just ‘for now’. 

Burning seal-oil in a lamp—it can’t be undone. Those changes are 
for keeps. When the seal oil burns, it becomes smoke, soot and 
flame. It will never be seal oil again. The change is permanent. It is 
a chemical change. 

But, other things can change and then change back again, such 
as salt dissolving into water. When sea water droplets dry on the 
handle of my fishing pole they leave behind salt crystals, for now. 
But when the fishing pole gets wet again, the salt crystals disappear 
back into the water. Salt dissolving into water is a physical change 
because it can be reversed. The salt is still salt and the water is still 
water. 

“For keeps and for now,” I nod, satisfied with this explanation for 
the time being. “So... rust forming on a nail is a…”

Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.
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“A for keeps change,” says Father. 

“And this thinning ice on our long-charted path is for now! Great! 
We’ll just sit here and wait for it to freeze back up and thicken!” I 
conclude victoriously. 

But, Father doesn’t look so sure. He glances worriedly 
at the cracked veneer of ice on our path. 

“I remember, Naquita, when our paths across this sea 
ice were unchanging and reliable. But in the past few 
years, a very strange thing has been happening. It’s a 
process, too, but not the good kind.”
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Intrigued, I ask him what such a menacing process could possibly be. 

“Remember the densely populated cities I told you about? Where 
our soda pop comes from? There, humans are in a great rush. 
They don’t travel by sled, or even by foot. They burn the oil that 
gushes from the heart of the Earth for their cars and factories. And 

Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.
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they don’t use quilliq for light either. They burn coal to create 
electricity.” 

“What is bad about that?” I ask, confused. 

When they burn the fuel, they don’t conserve it or treat it like a 
precious resource. They burn so much of it that it is hurting our 
Earth. We give thanks to the seal for its blubber and oils. We hold 
the oil precious and use it sparingly.” 

“In the cities to the south, people live with a network of wires and 
roads stretching from house to house, from camp to camp and 
from city to city. Tangles of electrical wires give 
them light all night and in their dark houses all 
day long.”  

“So what does that have to do with the melting 
ice?” I ask. 

“Burning so many fuels is making our Earth heat 
up and that is why our ice ismelting, Naquita,” 
he answered. 

Does the change result in a new substance? Explain.

What type of change is it?

Chemical change

The change is permanent

Physical change

It can be reversed

Is the change permanent?

Glue a card here.

37



Father is already peering at the thinning ice and our retreating 
path of freedom.  He continued to explain, “All the energy people 
use and all the fuels they burn make the air dirty with an exhaust 
called carbon dioxide. Even in places you can’t see the exhaust 
and the sky looks blue, the pollution is part of the air. The carbon 
dioxide traps more and more of the sun’s heat in the atmosphere. 
The thing is, Naquita, humans are creating a change that affects 
our entire planet. Our climate is heating up at an alarming rate.”

Father knocked on the solid floor beneath our feet. “You see 
this ice?” he asks, Our people have walked this route and 
hunted on this ice for the last 5,000 years. Now that the climate 
is changing our multi-year ice thins into this!” he said, pointing 
to the fragmented ice floating in the frigid 
water ahead. “We can’t walk there. It’s too 
dangerous,” says Father, looking towards the 
path ahead. 

How will we ever make it to Ikpilittuarjuk Bay 
on time for my Birthday? I can only hope that 
the melted ice is a for-now change.

What will it take to reverse the effects of 
climate change? 

Think, 
Pair, 

Share!
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Many Arctic areas that 
traditionally have had 
thick sea ice in the winter 
cannot be crossed because 
the winter ice is now thin, 
broken and melting. 
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Make a change, for good
That camping trip, we did end up reaching Ikpikittuarjuk Bay, 
and I was able to have a beautiful celebration with my friends 
and family. Father used his ancient navigation techniques to find 
another path across the ice. That year, we were lucky. 

But we don’t know if we will always be that lucky. With the effects 
of climate change, reliable sea ice for our posterity is uncertain. 
It’s only a matter of time before the ice will be to melted to travel 
on. These environmental changes are going to have lasting 
consequences if people don’t do something about them soon.

As a result of the melting ice, our animals’ migration patterns 
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are changing, and it’s becoming increasingly difficult to find our next 
meal—even with the treasure trove of ancestral wisdom we carry. 
When you are the land and the land is you, the wisdom of your elders 
can only help as long as you take care of the land, like they did. 

But the good part is, ice melting is a for-now change. Not a for-keeps 
one. And if we all join hands to conserve energy and use clean energy 
sources, I’m sure our arctic can freeze right back up. This time, I hope 
it’s for good. After all, we live in a world of change. And it’s up to us 
to make that change happen.
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