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Polar Bears Overview

Polar bears are often the poster child for the detrimental effects of climate change, with groups on both “sides” of the issue claiming that they are either suffering and on the verge of extinction or doing just fine.  The truth lies somewhere in the middle, and requires an understanding of some fundamental ecology, that is, understanding what a population is and why a specific population can be vulnerable without putting the entire species at risk.  It also means thinking about how many individuals in a species are necessary for its continued success – something that is not easy to do!  
List of Articles

1. Polar Bear Worries Unproven, Expert says.  May 15, 2006.  Published online at CBC News.  http://www.cbc.ca/news/health/story/2006/05/15/polar-bears.html 
2. Polar Bear Ongoings.  2010.  Polar Bear Specialist Group, IUCN Species Survival Commission website.  http://pbsg.npolar.no/en/status/status-table.html 
Teacher Notes for Teaching this Topic

1. There are many polar bear videos online that can pique students’ interest on this topic, if they have not already heard about the possible decline in polar bears due to climate change.  Preview these videos ahead of time, as some of them are fairly emotional and/or inflammatory.  
2. Many students struggle with the idea of populations as distinct from species.  To help students with this idea, you can discuss human populations such as people living in India versus people living in the United States as fairly distinct but still able to reproduce, etc.  Another idea is to use the “Carrying Capacity” activity from Project WILD.  The activity is summarized here:
a. You will need a bag of dried beans and a timer.  

b. Count out enough beans so that each student has five.  Spread them out on a table in a cleared area of the classroom.  The beans are the “food supply” that is available for your “herds” of students.

c. Divide the class into “herds” of five students each.  Tell the students that they are separate populations of the same species of elk (or deer, etc).  

d. Set the timer for one minute (or less).  

e. One person from each “herd” comes up to the table at a time – they can take one piece of food per turn.  They then need to tag the next person in their herd to get food, who tags the next person, and so on.  If a member of the herd goes three rounds without getting food, they die, and must sit down.  

f. The food will run out and some of each herd will die, depending on the groups.  

g. Discuss with students what could be done to allow more of the populations to make it through the winter – options include reducing the population (through dispersal to other areas, introducing natural predators, allowing hunting) or increasing the availability of food.  

h. Try some of the students’ ideas and see if there are any differences in the results.  

i. Discuss with students barriers to populations moving from one place to another – natural barriers such as mountain ranges but also manmade barriers such as roads, cities, etc.  You can also discuss the physical traits of organisms that will allow them to be more or less successful at dispersal – birds, for example, will have an easier time at moving than a snail or a raccoon.  

3. To demonstrate to students some of the types of land use changes that have been taking place, go to http://na.unep.net/atlas/google.php (the UNEP’s Environmental Change Hotspots website).  This site shows many locations with paired land use images showing change over time.  It is a great way to encourage students to think about what kinds of change affected local populations.  

4. Students also struggle with the idea that a population’s success depends on maintaining a reasonable amount of genetic diversity.  A few “case studies” of the problems with interbreeding are provided as resources.  

Response Key for “What’s The Argument Here?” Handout (organized by article)
	Titles of Articles You Read (use as many lines as you need):

1. Polar Bear Worries Unproven
2. Polar Bear Ongoings

	What socioscientific issue do the articles address?

Is global warming causing polar bears to go extinct?    

	What scientific question do the articles address?

How many polar bears are there?  How many do we need?  Are they in danger of extinction?    


Students can then complete the rest of the table, describing several scientific arguments addressed in the articles.  Example claims, evidence and reasoning are provided below.  

	SCIENTIFIC ARGUMENT ONE

What is one scientific argument made in the articles? (Complete Claim, Evidence, Reasoning below)

	In which article(s) was this argument made? (You can list the numbers corresponding to titles at the top of this table):  Polar bear worries unproven, expert says



	What is the scientific claim?


	Polar bears are not in trouble from climate change.  

	What scientific evidence is provided?


	There are twenty different populations and each one should be considered separately.  Some polar bear populations are actually increasing.  

	What reasoning is provided to support the claim?


	Polar bears are affected by a lot of different factors – seasonal cycles, sea ice, prey, etc.  Polar bear numbers are not declining enough to be listed as “threatened” on the endangered species list.   Environmental groups say that the polar bears should go on the list because the population is suffering.  


	SCIENTIFIC ARGUMENT TWO

What is another scientific argument made in the articles? (Complete Claim, Evidence, Reasoning below)


	In which article(s) was this argument made? (You can list the numbers corresponding to titles at the top of this table):  Polar Bear Ongoings



	What is the scientific claim?


	Polar bears are facing a number of threats, and their populations are changing in response.  Most populations are in decline.  

	What scientific evidence is provided?


	One polar bear population is increasing, some are decreasing, and some we do not have information about.  Population status for each individual polar bear population.  

	What reasoning is provided to support the claim?


	There are many factors that affect polar bears, and climate change is just one of them.  


Response Key for “Evaluating Arguments in the Articles” Handout

Scientific Argument One – article 1
	Restate the claim for this argument:

Polar bears are not in danger of extinction.  


	Criterion (Factor)
	Strength (S), Neutral (N), or

Weakness (W)
	Explain why the scientific argument is strong or weak for each criterion you list.

	Amount of evidence
	W

	This article only gives one example of a population that is increasing, but mentions that there are twenty total populations.  

	Is there scientific evidence to support the claim?


	W
	The evidence presented discusses the increase in one population of bears, but does not discuss the changes in the other 19 populations.  Based on this one increase, the article says that environmental groups don’t have enough evidence to support listing the animal as threatened.  


Scientific Argument Two

	Restate the claim for this argument:

Polar bears are facing a number of threats, and their populations are changing in response.  Most populations are in decline.  


	Criterion (Factor)
	Strength (S), Neutral (N), or

Weakness (W)
	Explain why the scientific argument is strong or weak for each criterion you list.

	Is the sample size for collecting data sufficient?  

	S

	The IUCN has been monitoring polar bear populations for a long time, and provides data on all of the populations.  They have data for between 20-25,000 animals.  

	Was the data collection procedure for gathering evidence rigorous and careful?
	S
	While the article doesn’t talk much about how the data were collected, it does talk a bit about mark-recapture and aerial surveys.   

	Have the results been replicated?

	S
	In a study like this, there are no “replicated” results.  However, since there are 20 distinct populations that are being monitored, we could consider that replication.  Most of the populations are in decline, which tells us that something is changing with respect to their environment.  Whether or not this is climate change is still uncertain.  
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