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Statistics Toolkit – Predicting the trend worksheet guidance and answers

The sea ice extent in the years from 1979 until 1996 data is given in 
the table below. The second column shows you how many years have 
passed since measurements began in 1979.

Question 1: Plot the data points in a coordinate system, with the 
x-axis labelled by column 2 (0 year, 1 year, 2 years, etc) and the 
y-axis by column 3.  Can you discern a trend?

Answer: This is an open-ended question designed to stimulate 		
discussion around year-to-year variations and long-term trends. 
A slight downward trend can be discerned in the data. 

 Year    Years from start of measurements    Sea ice extent in million km2 
 
 1979	  0					         7.20
 
 1980	  1					         7.85

 1981    2					         7.25 	  	  
 
 1982	  3					         7.45
 
 1983	  4					         7.52	
 
 1984	  5					         7.17	

 1985	  6					         6.93

 1986	  7					         7.54

 1987	  8					         7.48

 1988	  9					         7.49

 1989	  10					         7.04

 1990	  11					         6.24

 1991	  12					         6.55

 1992	  13					         7.55

 1993	  14					         6.50

 1994	  15					         7.18

 1995	  16					         6.13

 1996	  17					         7.88
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Question 2: In your coordinate system, draw a straight line which 
you think best approximates the data.  Using two points on your 
line, work out its equation.  What does this line predict for the 
sea ice extent in the years 2000, 2005 and 2010?

Answer: Answers will depend on students’ interpretation of data 
and choice of line.  For guidance, the least squares method of fitting 	
a line (one of the mathematical techniques for finding a line of best 	
fit) gives 
 

y = -0.04x + 7.47

predicting that the sea ice extent will be 6.66 million square 		
kilometers for 2000 (year 21), 6.46 million square kilometers 		
for 2005 (year 26) and 6.26 million square kilometers for 2010 
(year 31).
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Question 3: The table below gives additional data from 1997 
through to 2006.  Add the new points to the existing data on 
your coordinate system.  How does the new data compare to your 
predictions?  Can you discern a new trend in the data from 1979 
to 2006? 

		  Answer: The downward trend has become a lot more marked.   

 Year    Years from start of measurements    Sea ice extent in million km2 
 
 1997	  18					         6.74
 
 1998	  19					         6.56

 1999     20					         6.24 	  	  
 
 2000	  21					         6.32
 
 2001	  22					         6.75	
 
 2002	  23					         5.96	

 2003	  24					         6.15

 2004	  25					         6.05

 2005	  26					         5.57

 2006	  27					         5.92
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Question 4: Draw a new line to approximate the data and work 
out its equation.  How does this compare to the line you found in 
question 2?  What does this predict for 2007, 2008 and 2010? 
		

Answer: Answers vary according to the line chosen by students. For 	
guidance, the least squares method of fitting a line gives 

y = -0.06x+7.64,

predicting a sea ice extent of  5.96 square kilometers for the year  		
2007, 5.9 square kilometers for the year 2008, and 5.78 square 		
kilometers for the year 2010. The new line has a steeper 			 
slope, reflecting the change in the trend. 

Question 5: The measurements of September sea ice extent for 
2007 and 2008 are 4.30 and 4.67 million square kilometers 
respectively.  How does this tally with your observations so far? 
Should we be worried? 

Answer: This is an open-ended question designed to stimulate 		
discussion.  There was a dramatic drop in sea ice extent in 		
2007, followed by a slight recovery in 2008.  Discuss that a single 		
unusual result may not indicate a change in the overall trend 
(compare to the unusually large sea ice extent in 1994), but that two 	
results that are out of line with predictions may indeed indicate a 		
change in the trend.  Point out that more information is needed to 		
predict the future. 

			 
Question 6: Based on what you have learned so far, what 
predictions would you make for the future of the Arctic ice cap?

Answer: This is an open-ended question designed to stimulate 		
discussion.  The data very strongly indicates a decrease in sea ice 	
extent, so it seems reasonable to assume that this decrease 		
will continue.  The new data from 2007 and 2008 may indicate  		
an alarming acceleration in the rate at which the extent is shrinking. 

The process of fitting a straight line to a set of data points is called linear 
modelling.  In reality, statisticians do not simply guess the straight line 
as we have just done, but use mathematical techniques to minimise the 
discrepancy between the data point and the line.  The straight line they 
choose then indicates future trends.  When data points are way out of 
line with predictions, as happened here with the years 2007 and 2008, 
statisticians use mathematical techniques to determine whether the unusual 
result is just a blip, or gives true cause for concern.
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Arctic sea ice data -- presenting 
the evidence

The Arctic sea ice extent is the area of the Arctic that is covered by at
least 15% of sea ice, including areas of the Arctic ocean completely
covered by ice, and those that are only partially covered. 

Statistics Toolkit – Presenting the evidence worksheet

Question 1: While you are having breakfast one morning you notice 
that both your newspapers are running leading articles on the 
decrease in Artic sea ice extent.  The Daily Panic headline screams: 

“Arctic sea ice extent decreases by over 20%”. 

The Laid-back Weekly says:

“Artic sea ice extent decreases by only 5% a year”.   

Which of the two headlines do you think indicates a faster decrease 
of sea ice extent?  Do they give you enough information to assess 
the rate at which the ice cap is disappearing?

Sea ice extent in September 2007. The pink line indicates the average 
extent over the years 1979 to 2000. 
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The Arctic 
Survey’s 
measurements 
will allow us 
to better 
characterise 
the current  
state of the 
Arctic sea ice 
cover and 
predict its 
declining 
trend. 
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Statistics Toolkit – Presenting the evidence worksheet

Intrigued, you look up figures on the Arctic sea ice extent on the Internet. 
You find the following data for the years 2004 to 2008: 

Question 2: Work out the percentage decrease from 2004 to 2008.

Question 3: Work out the year-on-year percentage changes from 
2004 to 2008, and work out the average percentage change over 
this period. 

Question 4: Were the two newspaper headlines wrong?  

Question 5: Can you come up with a headline that describes the 
decrease of sea ice extent from 2004 to 2008 more accurately?

Question 6: What is the most dramatic change in the years from 
2004 to 2008?  How does this compare to the average annual 
decrease?

 Year					          Sea ice extent in million km2 
 
 2004					          6.05
 
 2005					          5.57
 
 2006					          5.92
 
 2007					          4.30
 
 2008					          4.67

http://www.catlinarcticsurvey.com/education
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Statistics Toolkit – Presenting the evidence worksheet

Question 7: Now suppose that you are a newspaper editor.  Based 
on the data from 2004 to 2008, what headline would you run if you 
wanted to make the decrease of sea ice extent appear as dramatic 
as possible?  What headline would you run if you wanted to play 
down the decrease? 

Question 8: Based on your data, write a paragraph which gives an 
accurate representation of the decrease in sea ice extent since 
2004.

Presenting statistical evidence in a way that puts a negative or positive spin on 
it is called framing the evidence.  This doesn’t mean that the numbers presented 
are actually wrong, but it does mean that the picture created can be misleading. 
Evidence framing is not just something that is practiced by tabloid newspapers – 
politicians are sometimes guilty of it, and it can be found in serious newspapers 
and sometimes even scientific publications and press releases.  So whenever 
you read about a statistical result, make sure that the article gives you all the 
information you need to understand it, and look at the figures carefully. 

The data used in this worksheet was collated by the Snow and Ice Data Centre 
http://nsidc.org/index.html. 
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Arctic sea ice data -- presenting 
the evidence

Statistics Toolkit – Presenting the evidence worksheet guidance and answers

Question 1: While you are having breakfast one morning you notice 
that both your newspapers are running leading articles on the 
decrease in Artic sea ice extent.  The Daily Panic headline screams:

“Arctic sea ice extent decreases by over 20%”. 

The Laid-back Weekly says:

“Artic sea ice extent decreases by only 5% a year”.   

Which of the two headlines do you think indicates a faster decrease 
of sea ice extent?  Do they give you enough information to assess 
the rate at which the ice cap is disappearing?

Sea ice extent in September 2007. The pink line indicates the average 
extent over the years 1979 to 2000. 
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Answer: We cannot say which headline indicates a faster decrease, 
as they do not give enough information.  The Daily Panic headline 
does not indicate the time period in which the sea ice extent 
decreased by over 20%.  The Laid-back Weekly figure seems to be 
an average over several years, but does not indicate which years 
these are. 

			 

The Arctic sea ice extent is the area of the Arctic that is covered by at
least 15% of sea ice, including areas of the Arctic ocean completely
covered by ice, and those that are only partially covered. 

The Arctic 
Survey’s 
measurements 
will allow us 
to better 
characterise 
the current  
state of the 
Arctic sea ice 
cover and 
predict its 
declining 
trend. 
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Intrigued, you look up figures on the Arctic sea ice extent on the Internet. 
You find the following data for the years 2004 to 2008: 

Question 2: Work out the percentage decrease from 2004 
to 2008.

Answer: The percentage decrease is 22.8% (all figures are 		
rounded to one decimal place).

Question 3: Work out the year-on-year percentage changes from 
2004 to 2008, and work out the average percentage change 
over this period. 

Answer: 
From 2004 to 2005 there was a 7.9% decrease .
From 2005 to 2006 there was a 6.3% increase. 
From 2006 to 2007 there was a 27.4% decrease. 
From 2007 to 2008 there was a 8.6% increase.  
This gives an average yearly decrease of 5.1%.

Question 4: Were the two newspaper headlines wrong? 

Answer: Both papers were correct, but the information given was 
incomplete. 

Question 5: Can you come up with a headline that describes the 
decrease of sea ice extent from 2004 to 2008 more accurately?

Answer: There are several possibilities, including “Arctic sea ice 		
extent has decreased by over 20% between 2004 and 2008”, 		
“Arctic sea ice extent has decreased by over a fifth between 		
2004 and 2008”, or “Arctic sea ice extent has decreased by an 
average annual rate of 5% in the period from 2004 to 2008”.

Statistics Toolkit – Presenting the evidence worksheet guidance and answers

 Year					          Sea ice extent in million km2 
 
 2004					          6.05
 
 2005					          5.57
 
 2006					          5.92
 
 2007					          4.30
 
 2008					          4.67
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Question 6: What is the most dramatic change in the years from 
2004 to 2008?  How does this compare to the average annual 
decrease?

Answer: The sea ice extent has decreased by 27.4% from 2006
to 2007.  This is more than 5 times the average annual decrease of 
5.1%.

Question 7: Now suppose that you are a newspaper editor. 
Based on the data from 2004 to 2008, what headline would you 
run if you wanted to make the decrease of sea ice extent appear 
as dramatic as possible?  What headline would you run if you 
wanted to play down the decrease? 

Answer: There are several possibilities. A headline to draw 
attention to the decrease might quote the sharp drop in 2007: “Sea 	
ice extent has shrunk by 27% in a single year”, or “In 2007 sea ice 	
extent disappeared at over 5 times the average annual rate”.  It might 
also quote the overall drop of over 20% since 2004, or express this 
in fractions as “over a fifth”.  To play down the decrease, you might 
quote the increase from 2007 to 2008: “Sea ice extent increases by 
8% in the last year”, or quote the average annual rate of decrease of 
5.1%, as this is less dramatic than the total rate.  Lead students into 
a discussion on how all these headlines are correct, but frame the 
evidence in a positive or negative light.

Question 8: Based on your data, write a paragraph which gives 
an accurate representation of the decrease in sea ice extent 
since 2004.

Answer: The paragraph should include the percentage or fractional 	
changes from 2004 to 2008 and point out the sharp drop in 2007, 		
comparing this to the average annual rate.  It should also note 		
that there has been a small increase from 2007 to 2008. 

Presenting statistical evidence in a way that puts a negative or positive spin 
on it is called framing the evidence.  This doesn’t mean that the numbers 
presented are actually wrong, but it does mean that the picture created can 
be misleading.  Evidence framing is not just something that is practiced by 
tabloid newspapers – politicians are sometimes guilty of it, and it can be 
found in serious newspapers and sometimes even scientific publications 
and press releases.  So whenever you read about a statistical result, make 
sure that the article gives you all the information you need to understand it, 
and look at the figures carefully. 

The data used in this worksheet was collated by the Snow and Ice Data 
Centre http://nsidc.org/index.html 
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