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Lesson 2a: The Changing Arctic Ecosystem 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUBJECT 

Life Science 
 

OVERVIEW 

The effects of climate change on ecosystems and the distribution of organisms within 
them are already evident in the Arctic. In this lesson, students will learn about the 
challenges that climate change presents for four specific Arctic predators. They will 
explore how such changes ripple throughout ecosystems, habitats, and food webs. 
 

ESSENTIAL QUESTIONS GRADE LEVELS 

4–8 

EARTH 
SCIENCE 
LITERACY 
PRINCIPLES 

#3: Earth is a complex 
system of interacting 
rock, water, air, and 
life. 
(3.5, 3.6, 3.7, 3.8) 

 

MEDIA RESOURCE 

Jean-Michel Cousteau Ocean Adventures video: “A Warmer World for Arctic 
Animals”  
Video length: 3 minutes, 1 second 
Link: http://www.kqed.org/education/educators/clue-into-climate/distribution-organisms.jsp 
Through watching this video, students will learn: 

 How global warming affects four different animals in the Arctic—polar bears, 
walruses, arctic foxes, and beluga whales 

 Different ways in which global warming affects Arctic ecosystems 
 

1. How is climate change affecting the Arctic ice pack? (Warmer temperatures are 
causing the ice pack to shrink and to retreat earlier in the year.) 

2. How do changes in the Arctic ice pack affect specific predators? (Many 
predators rely on the ice pack to hunt and rest; as the ice pack shrinks, they 
have to swim greater distances to find food.) 

3. How does climate change affect ecosystems? (Climate change affects many 
animals and plants within an ecosystem—changes in one part of an ecosystem 
affect every other part of the ecosystem.)  

CA SCIENCE 
STANDARDS 

Grade 4: Life 
Sciences. 3. Living 
organisms depend on 
one another and on 
their environment for 
survival. (b)  
 
Grade 6: Ecology (Life 
Sciences). 5. 
Organisms in 
ecosystems exchange 
energy and nutrients 
among themselves and 
with the environment. 
(e) 
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VOCABULARY 

abiotic factors 
nonliving parts of an 
ecosystem, such as 
soil and water 
 
Arctic 
the region around 
the North Pole; the 
Arctic Ocean and 
the lands in it and 
next to it  
 
biotic factors 
living parts of an 
ecosystem, such as 
animals and plants 
 
climate change 
a change in long-
term average 
weather patterns; 
can be natural or the 
result of human 
activities  
 
ecosystem 
a system made up of 
a community of 
living things 
interacting with their 
environment 
 
 

ACTIVITY 1: COMPARING ECOSYSTEMS 

Time: 30 minutes, plus time for research and 15 minutes for follow-up 
Materials:  

 Access to a library or the Internet 
 Paper 
 Pens 
 Colored pencils 

Procedure: 
1. Define the words “ecosystem” and “habitat” and distinguish between the two.  
2. Brainstorm a list of habitat types (such as marine, wetland, oak woodland, 

redwood forest, and desert). Discuss characteristics that differentiate these 
habitats, such as climate (precipitation, wind, and temperature), amount of 
water, soil type, type of vegetation, and diversity of animals. If students have 
trouble coming up with different habitats, start with a local habitat, identify its 
characteristics, and then change them one by one to come up with examples 
of other habitats and how they differ. 

3. Ask students to describe some of the interactions that might occur between 
living things and the environment in which they live (their habitat). Guide 
students to a discussion of food chains and webs and predator/prey 
relationships within ecosystems.  

4. Optional extension: Students take on the role of organisms within a specific 
ecosystem (predators, prey, plants, etc.) with different identified survival 
needs (provided by the teacher). For example, every round, plants need one 
unit of water and/or soil nutrients, herbivores need to eat one of a certain kind 
of plant, predators need to eat one of their prey, and so on. Each round, 
adjust the availability of water units, soil nutrients, and so on, and students 
will observe the effect on the different populations. From this simulation, 
students can identify and define the various relationships within food webs 
and ecosystems.  

5. Ask students to select an ecosystem. Have them research their ecosystem 
and create a profile that describes the ecosystem’s typical climate, soil type, 
and characteristic plants and animals. Have them diagram a food chain or 
web associated with the ecosystem. 

6. Post the ecosystem profiles in a classroom “gallery” and have students draw 
comparisons among different ecosystems. For example, have students pick 
one organism from their own ecosystem. Next they should determine in which 
of the other ecosystems their organism could and could not survive and why. 

ACTIVITY 2: CHANGES IN THE ARCTIC ECOSYSTEM 

Time: 30-45 minutes 
Materials:  

 Computer with Internet connection 
 Projector and speakers 
 Handout: Changes in the Arctic Ecosystem chart 

Procedure: 
1. Ask students to describe an Arctic ecosystem. If necessary, review what 

students know about ecosystems and the abiotic and biotic factors within 
them. Record ideas on the board. Explain that Arctic ecosystems are 
changing.  

2. Hand out the Changes in the Arctic Ecosystem chart. Watch “A Warmer 
World for Arctic Animals” twice. While students watch, have them complete 
the chart (pause as necessary).  
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global warming 
an average increase 
in Earth’s 
temperature, which 
in turn causes 
changes in climate   
 
habitat 
the place or 
environment in 
which a plant or 
animal normally 
lives 
 
ice pack 
a large area of ice 
that forms in the 
polar (Arctic and 
Antarctic) oceans; 
pack ice, or sea ice, 
floats on the surface 
of the ocean 
 
species 
a biological 
classification 
consisting of 
individual organisms 
capable of 
interbreeding  
 
territory 
the area defended 
by an animal against 
other animals of the 
same species  
 

ACTIVITY 2 CONTINUED 

3. On the back of their chart, students should construct a food chain/web based 
on the video.  

4. Revisit students’ original ideas about Arctic ecosystems. What did they learn 
from the video? 

5. As a class, list at least five things that influence where a plant or animal lives 
(such as amount of precipitation, amount of sunlight, type of food available, 
type of soil, temperature, fire, availability of shelter, adequate space/territory). 
Circle and discuss those that might be affected by rising global temperatures.  

6. Have students write hypothetical new descriptions of the Arctic ecosystem if 
climate change continues its current trajectory.   

VOCABULARY 

 

GLOBAL IMPACT  

Discussion Questions 

 This video presents information about changes taking place in the 
Arctic. Locate the Arctic on a map or globe. Also locate the Antarctic.  

 Wildlife in the Arctic face challenges due to rising temperatures in their 
habitat. Melting polar ice caps add water to the world’s oceans and 
cause sea levels to rise. How will this affect human communities? 
Where might the impacts be most keenly felt?  

 Who is responsible for managing and trying to prevent the effects of 
climate change in the Arctic? 
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WHAT CAN WE DO? 

Many organizations are working to protect the Arctic ecosystem from the effects of 
global warming. Research the goals and programs of some of these organizations. 
Conduct a fund-raiser on campus and contribute funds to help one of these 
organizations with their efforts to bring about change.  

ABOUT THE 
AUTHOR 

Lori Mann is an 
environmental education 
consultant with 30 years 
experience at the local, 
state, and national 
levels. She has worked 
extensively with 
curriculum development 
and has taught many 
environmental education 
courses and workshops. 
She served for 15 years 
as education director at 
Coyote Point Museum 
for Environmental 
Education in San Mateo, 
Calif.  
 

KQED Education 
Network engages with 
community and 
educational 
organizations to broaden 
and deepen the impact 
of KQED media to effect 
positive change. 

www.kqed.org/education 

ADDITIONAL RESOURCES 

All About Sea Ice, National Snow and Ice Data Center 
http://nsidc.org/seaice/index.html 
This website provides information on sea ice and its influence on climate, wildlife, and 
people who live in the Arctic.  
 
Climate Change, Teachers’ Domain: Digital Media for the Classroom and 
Professional Development 
http://www.teachersdomain.org/special/climchg/climchg.clim.all/ 
This website provides background information, videos, PDF documents, lesson plans, 
and links to further resources on all aspects of climate change, including some 
specific to Arctic ecosystems. 
 
Climate Kids: NASA’s Eyes on the Earth, NASA Global Climate Change 
http://climate.nasa.gov/kids/index.cfm 
This National Aeronautics and Space Administration interactive website offers 
student-friendly information, videos, and reports on scientific studies related to climate 
change. Educator resources are included.  
 
Polar Bears and Climate Change, Teachers’ Domain 
http://www.teachersdomain.org/resource/lsps07.sci.life.eco.polarbear/ 
This three-minute video describes studies of polar bears and the Arctic ecosystem 
relative to climate change. The site includes background information and links to 
additional resources and lesson plans. 
 

SUPPORT 

Funding for “Clue into 
Climate: A Digital 
Media-Based 
Curriculum Unit on 
Climate Change” was 
provided by the 
Corporation for 
Public Broadcasting. 
 

ASSESSMENT IDEAS 

 Students complete Changes in the Arctic Ecosystem charts.  

 Students create three questions about interactions within their ecosystem for other 
students to answer. 
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STUDENT WORKSHEET 

 
Changes in the Arctic Ecosystem Chart 

 
Directions: Complete this chart as you watch the video. Give at least one example in each empty box. 
 

Arctic animal 

 
How is the animal’s 
environment being 

changed because of 
climate change? 

 
 

 
How is that 

environmental change 
affecting the animal?  

 
 

Name other 
animals/plants in the 

ecosystem that could be 
affected by any change in 
population of this animal. 

Polar bear 

Example:  
Sea ice is shrinking. 

Example:  
Resting area is limited and 
bears may become 
exhausted and die looking 
for a place to rest. 

 

Walrus 

   

Arctic fox 

   

Beluga whale 
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Changes in the Arctic Ecosystem Answer Key 

(Sample answers provided—student answers may vary.) 
 

Arctic animal 

 
How is the animal’s 
environment being 

changed because of 
climate change? 

 
 

 
How is that 

environmental change 
affecting the animal?  

 
 

Name other 
animals/plants in the 

ecosystem that could be 
affected by any change in 
population of this animal. 

Polar bear 

Example:  
Sea ice is shrinking. 

Example:  
Resting area is limited and 
bears may become 
exhausted and die looking 
for a place to rest. 

Example:  
Changes in polar bear 
populations could affect 
seal populations. 

Walrus 

Example:  
Pack ice has retreated from 
the walrus’s shallow 
feeding area. 

Example: 
Walruses have to swim 
longer distances for food 
and may exhaust 
themselves. 

Example: 
Changes in the walrus 
population could affect the 
clams that they eat. 

Arctic fox 

Example: 
Warmer temperatures have 
increased the suitable 
habitat of the red fox. 

Example: 
The Arctic fox has to 
compete with the red fox for 
resources. 

Example: 
Changes in the Arctic fox 
population could affect the 
population of the red fox.  

Beluga whale 

Example: 
Sea ice is shrinking.  

Example:  
Accessibility of Arctic water 
to humans may leave 
beluga whales exposed to 
increased shipping traffic. 

Example: 
Changes in the beluga 
population could affect the 
populations of the fish that 
they eat. 


