
 

Unit Topic 
 
Earth Day  

 
Polar Bears and Climate Change 

 
  

Lesson Plan 

Aim 
To determine if climate change is affecting the population of polar bears in the Arctic by 
conducting investigative research to critique scientific explanations.  
 
(Is climate change affecting the population of polar bears in the arctic?) 
 

Rationale 
Polar bears have been the poster animal for climate change for years. This lesson allows students 
to use critical thinking to decide whether polar bears deserve that status by critiquing scientific 
claims and observing polar bear features and facts.  
 

Student Learning Objectives 
Students will be able to critique scientific explanations. 
Students will be able to observe and investigate animal adaptations.  
Students will be able to use evidence to explain scientific concepts. 
 

Civics Connection 

• How does one contribute to an evolving political, social, or economic system individually and as 
a group?  

• Can we add new ideas to the topic of polar bear conservation? 

*See the Civics Connection Through Questioning guide in Civics for more ideas.  
 

Vocabulary 
Habitat                    Endangered Species                Species                            “Climate Change” 
Adaptation              Ecosystem                                Logical Fallacies  
 

Materials and Resources 
Text 1: Sherren, R. (2014) Polar bears: Threatened species or political pawn? CBC. 
https://www.cbc.ca/news/technology/polar-bears-threatened-species-or-political-pawn-1.2753645 
*The video in this article is not recommended by The Locke Society for student viewing.  



 

Text 2:  Miltimore, J. (2019). The myth that the polar bear population is declining. Foundation for 
Economic Education. https://fee.org/articles/the-myth-that-the-polar-bear-population-is-
declining/ 
*The video in this article contains disturbing imagery. Use discretion for what is appropriate for your 
class. The teacher may choose to show a still picture in place of the video for reference.  
 
Additional Text Resources: 
 
TBS Staff. (2020). 15 Logical Fallacies You Should Know Before Getting Into a Debate. 
https://thebestschools.org/magazine/15-logical-fallacies-know/. *See modified version for classroom 
use. The original version contains language and references that may not be appropriate for the classroom.  
 
Diet & Eating Habits. Seaworld Parks & Entertainment. https://seaworld.org/animals/all-
about/polar-bear/diet/. 
 
Materials for Labs: 
2 zipper bags 
Shortening or Coconut Oil 
Duct Tape 
Ice Cold Water 
Thermometer 
 
Additional Materials: 
Handout: Identifying Claims: Polar Bear Population 
Handout: Polar Bear Inquiry Lab Packet 
Text: Modified “Logical Fallacies” Article 
 

Procedure (5E Model) 

Engage 
 
Class activity:  

1. Provide students with the following articles: 
Text 1: Sherren, R. (2014) Polar bears: Threatened species or political pawn? CBC. 
https://www.cbc.ca/news/technology/polar-bears-threatened-species-or-political-pawn-1.2753645. 
*The video in this article is not recommended by The Locke Society for student viewing.  
Text 2: Miltimore, J. (2019). The myth that the polar bear population is declining.  Foundation for 
Economic Education.https://fee.org/articles/the-myth-that-the-polar-bear-population-is-declining/. 
*The video in this article contains disturbing imagery. Use discretion for what is appropriate for your 
class. The teacher may choose to show a still picture in place of the video for reference.  

2. Ask students to identify the claim in each article.  
3. Ask students to find evidence in each article that supports the claim.  
4. Lead students in a discussion between the claim and evidence found in the two articles.  
5. Extend the lesson by exploring logical fallacies that may be found in either article. A list 

can be found here: https://thebestschools.org/magazine/15-logical-fallacies-know/. *See 
modified version for classroom use. The original version contains language and references that 
may not be appropriate for the classroom.  

 
 
 



 

Explore 
 

Polar Bear Adaptation Inquiry Lab 
 
Background: 

Polar bears became a protected species in 1988 after estimates placed their numbers at 
fewer than 5,000. Today, the populations have increased to an estimated 25,000 to 30,000. It is 
difficult to say whether this increase is because of their protected status or because counting 
methods have improved. 

Some scientists claim that disappearing sea ice will cause this species to disappear 
completely. They point to the fact that polar bears use sea ice to hunt their favorite food, seals. If 
the sea ice disappears it will be difficult for the bears to hunt the seals.  

Other scientists claim that polar bears have lived in a warmer arctic circle. The arctic has 
not always been covered in ice. There is evidence of deciduous forests from an earlier warm period. 
Yet the bears were roaming the region even then. Polar bears could adapt to changes in their 
environment.  

Seals are not the only source of food for the polar bears. They can also eat whales, narwhals 
or any other animal they can find. They are considered the apex predator in their ecosystem. 
Reindeer, sea birds, kelp and berries are on the menu for polar bears.  
 
PART ONE:  
 
List some adaptations polar bears use that help them survive in their environment:  

1. 
2. 
3. 
4. 
5. 
6. 

 
PART TWO: 
 
Question: How do polar bear’s adaptations help them survive in their environment? 
Hypothesis:  
Materials: 2 zipper bags, Shortening or Coconut oil, Duct Tape, Ice Cold Water, 2 Thermometers, 
Timer 
 
Procedure 1:  

1. Place the shortening inside of one of the zip bags. (This requires a significant layer of 
shortening)   

2. Turn the second zip bag inside out.  
3. Place the second bag inside the shortening filled bag.  
4. Zip the inside bag to the outside bag.  
5. Use duct tape to seal the edge of the two bags.  
6. Fill a bowl with Ice water. 
7. Place your hand inside the bag and place both hands inside the bowl of ice water. 
8. Describe how the hand without the insulation feels.  
9. Describe how the hand in the bag feels.  



 

10. Take your hands out of the bowl.  
11. Write these observations in the data table provided.  

 
Hand outside baggie Hand inside baggie 

 
 
 
 
  

 

 
Procedure 2: 
 
12. Place a thermometer in the bag.  
13. Place a thermometer and the bag in the Ice water at the same time.  
14. Record the initial temperate for each and start the timer. 
15. After each minute record the temperature. 
 
Time Temperature Outside the Baggie Temperature Inside the Baggie 

Initial 
  

1 minute 
  

2 minutes 
  

3 minutes 
  

4 minutes 
  

5 minutes 
  

 

Graph the data:  

 



 

Analyze:  
Did the temperature increase, decrease or stay the same?  
 

Question: How do polar bears adaptations help them survive in their environment? 
Claim (Answer to the initial question after your investigation): 
 

Evidence (Restate your data in sentence form): 
 
 

Reasoning (review your discussion about polar bear adaptations): 
 

 

Reflection questions: 
1. Is the blubber used by polar bears to keep warm a structural, behavioral or physiological 

adaptation? 
 

2. What are some other ways polar bears keep warm in the frigid climate? 
 
 

Explain 
 

See “Notes”  
Polar Bear: The Apex Predator of the Arctic  

 
 

Elaborate 
 

Polar bears are the apex predator of the arctic ecosystem. Use your knowledge and further 
research to show what you have learned about Polar bears in this unit.  
 

• Create a trivia game depicting a polar bear’s habitat, ecosystem and how it survives in its 
environment. Keep in mind the relationships with other organisms and adaptations that 
help the polar bear to survive.  
 

• You are a news anchor or documentary filmmaker. Record a creative video explaining polar 
bear’s habitat, ecosystem and how it survives in its environment. Keep in mind the 
relationships with other organisms and adaptations that help the polar bear to survive.  

 
• You are an author writing a story about polar bears in the north for readers that have 

never heard of polar bears. Write a creative story depicting a polar bear’s habitat, 
ecosystem and how it survives in its environment. Keep in mind the relationships with 
other organisms and adaptations that help the polar bear to survive.  



 

 
Suggested Rubric 

 

Points 3 2 1 

 
Knowledge 

Used knowledge from the lesson 
and conducted deeper research to 
show a wholesome understanding 
of the topic. 

Some knowledge was used from 
the lesson or minimal 
additional research was 
conducted.  

There was minimal 
knowledge from the 
lesson or research 
present.  

 
Creativity 

Used own ideas or improved on 
another’s ideas.  

Used a limited amount of new 
ideas or minimal improvement 
on another’s idea. 

Clearly used other’s ideas. 

 
 
 
 

Mechanics 

Writing: Used correct grammar, 
capitalization, and punctuation. 
Writing is clearly understood. 
 
Game: The game was complete 
and easily followed. 
 
Video: The video was easily 
viewable and well edited. At least 
5 minutes.  

Writing: There were several 
issues with grammar, 
capitalization or punctuation. 
Writing is somewhat clear. 
 
Game: The game had 1-2 issues 
with its play. 
 
Video: The video was viewable 
and somewhat well edited. At 
least 3 minutes. 

Writing: There were 
many writing errors that 
affected clarity.  
 
Game: The game did not 
work correctly. Not much 
effort was present in its 
completion. 
 
Video: No editing was 
done. Only 1 to 2 minutes.  

 
Evaluate 

List six adaptations of the polar bear. 
1. ____________________________ 
2. ____________________________ 
3. ____________________________ 
4. ____________________________ 
5. ____________________________ 
6. ____________________________ 
 
What are the polar bear’s main food sources? 
7. ____________________________ 
8. ____________________________ 
9. ____________________________ 
10. ____________________________ 
 
11. Explain how polar bears survive in their environment. 
 
12. Explain how humans have impacted polar bears both negatively and positively.  
 
 
 



 

 

Notes 
*Use discretion for activities according to what is appropriate for your class. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Identifying Claims: Polar Bear Population 
Article Polar bears: Threatened species or 

political pawn? (CBC) 
The myth that the polar bear population is 

declining. (FEE) 
 
 
 
 

Claim 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Evidence 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Logical 
Fallacies 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 



 

Polar Bear Adaptation Inquiry Lab 
 

Background: 
Polar bears became a protected species in 1988 after estimates placed their numbers at fewer 
than 5,000. Today, the populations have increased to an estimated 25,000 to 30,000. It is 
difficult to say whether this increase is because of their protected status or because counting 
methods have improved. 
 
Some scientists claim that disappearing sea ice will cause this species to disappear 
completely. They point to the fact that polar bears use sea ice to hunt their favorite food, 
seals. If the sea ice disappears it will be difficult for the bears to hunt the seals.  
 
Other scientists claim that polar bears have lived in a warmer arctic circle. The arctic has 
not always been covered in ice. There is evidence of deciduous forests from an earlier warm 
period. Yet the bears were roaming the region even then. Polar bears could adapt to changes 
in their environment.  
 
Seals are not the only source of food for the polar bears. They can also eat whales, narwhals 
or any other animal they can find. They are considered the apex predator in their ecosystem. 
Reindeer, sea birds, kelp and berries are on the menu for polar bears.  
 

PART ONE:  
List some adaptations polar bears use that help them survive in their environment:  
 

1. 
 
2. 
 
3. 
 
4. 
 
5. 
 
6. 

 

PART TWO: 
Question: How do polar bears’ adaptations help them survive in their environment? 
 
Hypothesis:  
 
 
 
 



 

Materials: 2 zipper bags, Shortening or Coconut Oil, Duct Tape, Ice Cold Water, 2 
Thermometers, Timer 
 
Procedure 1:  

1. Place the shortening inside of one of the zip bags. (This requires a significant layer 
of shortening.)   

2. Turn the second zip bag inside out.  
3. Place the second bag inside the shortening filled bag.  
4. Zip the inside bag to the outside bag.  
5. Use duct tape to seal the edge of the two bags.  
6. Fill a bowl with ice water. 
7. Place your hand inside the bag and place both hands inside the bowl of ice water. 
8. Describe how the hand without the insulation feels.  
9. Describe how the hand in the bag feels.  
10. Take your hands out of the bowl.  
11. Write these observations in the data table provided.  

 

Hand outside baggie Hand inside baggie 

 
 
 
 
  

 

 

Procedure 2: 
12. Place a thermometer in the bag.  
13. Place a thermometer and the bag in the ice water at the same time.  
14. Record the initial temperate for each and start the timer. 
15. After each minute record the temperature. 

 

Time Temperature Outside the Baggie Temperature Inside the Baggie 

Initial 
  

1 minute 
  

2 minutes 
  

3 minutes 
  

4 minutes 
  

5 minutes 
  

 



 

Graph the data:  

 
 

 
Analyze:  
Did the temperature increase, decrease or stay the same?  
 
Question: How do polar bears adaptations help them survive in their environment? 
Claim (Answer to the initial question after your investigation): 
 
 

Evidence (Restate your data in sentence form): 
 
 
 
 

Reflection questions: 
1. Is the blubber used by polar bears to keep warm a structural, behavioral or 

physiological adaptation? 
 
 
 

2. What are some other ways polar bears keep warm in the frigid climate? 
 

 



 

NOTES 
Polar Bear: The Apex Predator of the Arctic 

 
HABITAT 

Polar bears live in one of the harshest environments on the planet. The Arctic Circle is a 
frozen tundra with little vegetation. The average temperature is -30°C in the winter to 12°C 
in the summer. Much of the Arctic Ocean is frozen during the winter months. There is a 
layer of permafrost throughout the biome.  
 
Think About It! 
Has the Arctic always been cold?  
 
 
 

ADAPTATIONS 
-Thick layer of blubber to protect them in the cold icy waters 
-Thick layer of fur, white to camouflage 
-Black skin absorb heat from the sun 
-Big paws to easily walk on the snow, webbed for swimming  
-Sharp canine teeth 
-Incredible sense of smell (can smell up to 1 mile away) 
-Hunt for food 
-Hibernate in the winter 
 
Think About It! 
How do these adaptations help polar bears survive in their environment? 
 
 
 

FOOD SOURCES 
Seals, Caribou, Walruses and Narwhals, Kelp and Berries 
 
Think About It! 
Could polar bears survive without their main source of protein and fat? Justify your 
answer.  
 
 
 

WHY THE CONCERN? 
In the 1980s, populations were estimated to be as low as 5,000 but have since increased to 
25,000-30,000. In 2008, the species were protected because of fear over loss of habitat.  
 
Think About It! 
Why are some other explanations for the appearance and behavior of the National 
Geographic polar bear photograph? Why is it important to get the whole story? 
 
 



 

 
Polar Bear Project 

 
Polar bears are the apex predator of the arctic ecosystem. Use your knowledge and further 
research to show what you have learned about polar bears in this unit.  
 

• Create a trivia game depicting a polar bear’s habitat, ecosystem and how it survives 
in its environment. Keep in mind the relationships with other organisms and 
adaptations that help the polar bear to survive.  
 

• You are a news anchor or documentary filmmaker. Record a creative video 
explaining polar bear’s habitat, ecosystem and how it survives in its environment. 
Keep in mind the relationships with other organisms and adaptations that help the 
polar bear to survive.  

 
• You are an author writing a story about polar bears in the north for readers that 

have never heard of polar bears. Write a creative story depicting a polar bear’s 
habitat, ecosystem and how it survives in its environment. Keep in mind the 
relationships with other organisms and adaptations that help the polar bear to 
survive.  

Rubric 
 

Points 3 2 1 

 
Knowledge 

Used knowledge from the 
lesson and conducted deeper 
research to show a wholesome 
understanding of the topic. 

Some knowledge was used 
from the lesson or minimal 
additional research was 
conducted.  

There was minimal 
knowledge from the 
lesson or research 
present.  

 
Creativity 

Used own ideas or improved 
on another’s ideas.  

Used a limited amount of 
new ideas or minimal 
improvement on another’s 
idea. 

Clearly used other’s 
ideas. 

 
 
 
 

Mechanics 

Writing: Used correct 
grammar, capitalization, and 
punctuation. Writing is clearly 
understood. 
 
Game: The game was complete 
and easily followed. 
 
Video: The video was easily 
viewable and well edited. At 
least 5 minutes.  

Writing: There were several 
issues with grammar, 
capitalization or 
punctuation. Writing is 
somewhat clear. 
 
Game: The game had 1-2 
issues with its play. 
 
Video: The video was 
viewable and somewhat well 
edited. At least 3 minutes. 

Writing: There were 
many writing errors 
that affected clarity.  
 
Game: The game did 
not work correctly. Not 
much effort was 
present in its 
completion. 
 
Video: No editing was 
done. Only 1 to 2 
minutes.  

 



 

Name:_________________________________________________ 
 

Polar Bear Assessment 
 
List six adaptations of the polar bear. 
 
1. ____________________________ 
 
2. ____________________________ 
 
3. ____________________________ 
 
4. ____________________________ 
 
5. ____________________________ 
 
6. ____________________________ 
 

What are the polar bear’s main food sources? 
 
7. ____________________________ 
 
8. ____________________________ 
 
9. ____________________________ 
 
10. ____________________________ 
 

11. Explain how polar bears survive in their environment. 
 
 
 

 
 

12. Explain how humans have impacted polar bears both negatively and positively.  
 
 

 

 

 

 


