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Title: “Polar Bears and Climate Change ” 
Connections: 

Scientific studies have shown that by developing an emotional                 
connection to an iconic and charismatic animal like polar bears,             
people will be more motivated to take action personally to educate 
themselves to combat the detrimental effects of climate change. 
 

Focus Questions 
How does climate change affect polar bears and their habitat? 
What do Polar Bears and surfers have in common?  
 

Objectives/Outcomes 
Students will be able to: 

 gather behavioral data using an ethogram 
 analyze and graph data 
 develop solutions to reduce climate change 
 

Vocabulary/historical figures 
 Climate change, Polar Bear, Energetic cost, Ethogram 

Outline 
 Read the background information and watch the videos ahead of 

time. 
 View polar bears on the San Diego Zoo webcam.  It is best to view 

in the mornings around 9am as their enclosure is typically just 
cleaned and the bears are free to discover their enrichment for the 
day.  In the afternoon, especially in the summer, polar bears are 
typically sleeping in their indoor spaces, making webcam viewing 
terrible.  

 Practice conducting the observation by completing the webcam 
study on your own.   

 Familiarize yourself with Google Sheets and practice creating a pie 
chart.   

 Photocopy the Student Handout or post it in a digital learning 
platform. 

 

Assessment  
1. Student engagement and participation.  
2. Completion of Clay boat and competition 
3. Completion of worksheet (Tom Blake and the Search for Speed) 

 

Topics 
Climate change, Polar Bears, 
Ethology 

    

Grades  
9-12 
 

Duration 
60 minutes 
 

Materials 
 Computer with               

Internet 
 Google Doc 
 Google Sheets 
 stopwatch 
 Student Handout 
 Ethogram & Data sheet 

 
NGSS 

Practices:  
 Obtaining, Evaluating, 

and Communicating 
Information 

Core Ideas:  
 ESS3D: Global Climate 

Change 
 ESS3D: Human Impacts 

on Earth Systems 
Crosscutting Concepts:  

 Cause and Effect  
 Patterns   

Crosscutting Concepts:  
 Cause and Effect  
 Stability and Change 
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 GUIDED INSTRUCTION: 

PROCEEDURE: 

1. Video overview of the lesson (consider showing this to students if 
doing 100% digitally): https://drive.google.com/file/
d/12idvHEeZ_X0bP894b-vZ1H7ON1I1jPHW/view 

2. Discuss the Focus Question if you are not doing the lesson digital-
ly.  Record responses or have students write down the question and 
responses in their notebook (Interactive Science Notebook or Log-
book).  You will come back to this at the end of the lesson and rec-
ord their thoughtful answers. 

3. If in a classroom, have students discuss with their “elbow partners” 
what they think climate change is.  Call on students to discuss their 
understanding and correct any misinformation. 
*All of these videos are linked to the “Student Handout” at the top 
of the page so students have access if completing digitally. 

4. Show this video about polar bear characteristics: https://
www.youtube.com/watch?time_continue=32&v=Xbx6bqCjT0E 

5. Show the Ted-Ed lecture video by James Balog about ice loss due to 
climate change: https://www.youtube.com/watch?v=yTDdY1UG7ug 
(This is mostly glacier ice loss but it all relates to increased global 
temperatures due to climate change.) 

6. Show this video about polar bears and their dependence on sea 
ice:https://www.usgs.gov/news/polar-   bears-film-their-own-sea-ice
-world?qt-news_science_products=4#qt-news_science_products 

7. Show this video about studying polar bears in captivity: https://
www.youtube.com/watch?v=UcJ7mQcD2y8 

8. Students will complete the “Activity” by viewing polar bears on the 
San Diego Zoo webcam. https://zoo.sandiegozoo.org/cams/polar-
cam.  Students will need to print the data sheet for the study.  

9. Watch the video for the webcam study directions: https://
drive.google.com/file/
d/1Mgu9Q5mwXLm1pxKlv8SPDVkSwkbQ45Ys/view 
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SHACC has a variety of 

lesson plans that you 

might find fun for you 

students.                               

Visit https://shacc.org   

EXTENSIONS: 

 See “Want to Learn more?” for 
additional videos. 

 Create an infographic about  
climate change and polar bears.  

 Watch the documentary 
“Chasing Ice.”  Click here to 
watch the trailer.  

 Watch the California Academy 
of Sciences about Climate 
Change.  It is 12.06 minutes long 
and have students take notes. 
https://www.youtube.com/
watch?
time_continue=8&v=XFmovUA
WQUQ&feature=emb_title 

 Have students create a short 
video for reducing their carbon 
footprint. 
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10. Students will complete the “Student Handout” and its entirety and 
submit/return to the teacher.   

11. Show this video at the end of the lesson.  It’s about Churchill,   
Manitoba, Canada and how they live and research polar bears: 
https://www.youtube.com/watch?
time_continue=24&v=DOXOo6GYhsE&feature=emb_logo 

12. If students are wanting to see more video of the polar bears at the 
zoo and their enrichment, watch this video: https://
www.youtube.com/watch?
v=YpPkIPvq3Es&list=RDCMUCC5NfQ6Mf0dq_eEwv4P_hWA&index
=26 

13. Suggested Dialogue to Promote Student Action/Behavior Change: 
So how can we help save polar bears if we live thousands of miles 
away?  Well, we can do a lot!  We can start by reducing our carbon 
use or CO2 emissions.  By carpooling to school or riding your bike 
you can make a significant difference in your carbon foot-
print.  Turning off the lights when you leave the room and even 
washing your clothes in cold water will all reduce the production 
of CO2.  For example, if your household switched to cleaning the 
laundry with cold water for one year, you could eliminate 1,600 
pounds of carbon dioxide annually (Cleaning Institute, n.d.).  Can 
you think of any other ideas to reduce our consumption of fossil 
fuels?   
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BACKGROUND: 

Polar Bear Natural History and Climate-related Threats to Survival 

Polar Bears (Ursus maritimus) are found only in the northern hemisphere or more specifically in 

the circumpolar Arctic (Laidre et al., 2020).  There are 19 subpopulations (Polar Bear Specialist 

Group, PBSG, 2017) of polar bears found in the Arctic.  According to PBSG (2017), some popula-

tions are stable while others are declining in numbers.  Because polar bears rely primarily on 

hunting ringed seals (Phoca hispida) and bearded seals (Erignathus barbatus), sea ice is critical 

for survival in the Arctic region (Stirling & Archibal, 1977).  Due to an increase in greenhouse 

gases in the atmosphere, the Earth’s climate is warming (Etkin, 1990).  We call this “climate 

change” and it is having drastic effects on polar bears as sea ice is melting earlier in the spring 

and freezing later in the fall (Stirling et al, 1999).  Diminishing sea ice reduces    access to seals 

and lengthens seasonal fasting durations (Laidre et al., 2020), thus causing    polar bears’ body 

condition to decline, reduced reproductive rates and cub survival, and an increase in polar bear

-human conflicts (Sterling & Derocher, 1993).  One study of polar bears near the Chukchi Sea 

and Alaska found that, on average, polar bears were increasing their time on land by 30 days 

due to sea ice loss (Rode et al., 2015).  Besides the increase in land habitat use, some polar 

bears have also increased their frequency of long-distance swims (Pilfold et al., 2016).  The 

more polar bears swim the more energy they must use.  Greater use of energy through these 

changes in behavior is called an energetic cost.  Additionally, polar bear mothers have been 

known to swim with cubs on their back in order to reduce cub exposure to icy water as they 

lack the fat to protect themselves (Aars & Plumb, 2009).  As a result of this and other maternal 

behaviors, the energetic costs for adult female polar bears can often be even more significant 

than polar bears in other age and/or sex classes. 
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 Name:_______________________________________________ Period:_________ Date:________________ 
 

Polar Bears and Climate Change  
(Student Handout) 

 
DIRECTIONS: Answer the focus question before you get started.  Come back to this question at the end of the 
lab and make changes to your response as needed.  Watch the videos.  After reading the background infor-
mation, complete the ethogram.  You will complete a pie chart with your results.  Answer the questions after 
you have completed the observations.  Watch this video for an overview of the entire lesson.  

 
FOCUS QUESTION: How does climate change affect polar bears and their habitat? _______________________ 
 
________________________________________________________________________________________ 
 
________________________________________________________________________________________ 
 
Watch and take notes on these videos before you get started: Polar Bear Adaptations (3.10), Climate Change 
and Ice Loss (19:19), Polar Bears and Their Sea Ice (3.05), Studying Polar Bears in Captivity (4.04) 

 
 

BACKGROUND: 
 

Polar Bear Natural History and Climate-related Threats to Survival 
 
Polar Bears (Ursus maritimus) are found only in the northern hemisphere or more specifically in the circumpolar 

Arctic (Laidre et al., 2020).  There are 19 subpopulations (Polar Bear Specialist Group, PBSG, 2017) of polar 

bears found in the Arctic.  According to PBSG (2017), some populations are stable while others are  declining in 

numbers.  Because polar bears rely primarily on hunting ringed seals (Phoca 

hispida) and bearded seals (Erignathus barbatus), sea ice is critical for survival 

in the Arctic region (Stirling & Archibal, 1977).  Due to an increase in green-

house gases in the atmosphere, the Earth’s climate is warming (Etkin, 

1990).  We call this “climate change” and it is having drastic effects on polar 

bears as sea ice is melting earlier in the spring and freezing later in the fall 

(Stirling et al, 1999).  Diminishing sea ice reduces access to seals and lengthens 
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seasonal fasting durations (Laidre et al., 2020), thus causing polar bears’ body condition to decline, reduced 

reproductive rates and cub survival, and an increase in polar bear-human conflicts (Sterling & Derocher, 

1993).  One study of polar bears near the Chukchi Sea and Alaska found that, on average, polar bears were in-

creasing their time on land by 30 days due to sea ice loss (Rode et al., 2015).  Besides the increase in land habi-

tat use, some polar bears have also increased their frequency of long-distance swims (Pilfold et al., 2016).  The 

more polar bears swim the more energy they must use.  Greater use of energy through these changes in be-

havior is called an energetic cost.  Additionally, polar bear mothers have been known to swim with cubs on 

their back in order to reduce cub exposure to icy water as they lack the fat to protect themselves (Aars & 

Plumb, 2009).  As a result of this and other maternal behaviors, the energetic costs for adult female polar 

bears can often be even more significant than polar bears in other age and/or sex classes.  

 

ACTIVITY: 
 
Inquiry Question: What behaviors do polar bears spend most of their time participating in? 
Predict your outcome: ______________________________________________________________________ 
 
________________________________________________________________________________________ 
 
 because _________________________________________________________________________________ 
 
Now watch this video to learn how to complete the polar bear data sheet.  An ethogram is a catalogue of typi-
cal species-specific behaviors.  The study of animal behavior is called ethology. 

Polar Bear webcam: San Diego Zoo 

Print this data sheet for your observation: Polar Bear Data Sheet 

Attach your completed data sheet here: _________________ 
 
Create a pie chart of your results and attach it here: ____________________________ 
 
*Go back to the Focus Question and make any changes or add information you have learned. 
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QUESTIONS: 
Directions: After your observation and data collection, answer the following questions. 

1. What were your results? _______________________________________________________________ 
 
2. What insights does this study give scientists? _______________________________________________ 
 
_____________________________________________________________________________________ 
 
3. What were your challenges with this activity? _______________________________________________ 
 
_____________________________________________________________________________________ 
 
4. Do you think the time of day could influence your study?______________________________________ 

 
Why?______________________________________________________________________________ 
 

5. Why is it important that we study polar bears and understand their unique behaviors? ______________ 
 
_____________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
6. In which global region are polar bears only found? ___________________________________________ 
 
7. How does climate change affect the polar bear?_____________________________________________ 
 
_____________________________________________________________________________________ 
 
8. Why is sea ice so important to polar bears and what are they forced to do with less sea ice annually? 
 
_____________________________________________________________________________________ 
9. What evidence supports the idea that humans are having an impact on increasing climate change  
 
today?________________________________________________________________________________ 
 
_____________________________________________________________________________________ 
 
What are some ways humans  can reduce climate change?______________________________________ 
 
_____________________________________________________________________________________ 
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Take the pledge!   
 
I will stop using: ______________________________ because______________________________________ 
 
________________________________________________________________________________________ 
 
________________________________________________________________________________________ 
 
________________________________________________________________________________________ 
 

Want to learn more?  

Watch this video about Churchill, Manitoba, Canada and how they research polar bears: https://
www.youtube.com/watch?time_continue=24&v=DOXOo6GYhsE&feature=emb_logo 

 
Watch this video of the polar bears at the zoo with their enrichment: https://www.youtube.com/watch?
v=YpPkIPvq3Es&list=RDCMUCC5NfQ6Mf0dq_eEwv4P_hWA&index=26 

 
Note from the teacher:  Thank you for your time and energy on this project.  It is my goal that you have              
developed an emotional connection to these charismatic animals and want to save them.  By saving polar 
bears, we will save many other species and even ourselves.  Climate change is here and it is up to us to reduce 
the effects in order to save our planet.  Thank you! 
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