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Goals for Our Students

• Critical consumers of numbers (quantities)
– Is it reasonable?
– Is it unusual? How surprised should we 

be?
– Is it correct?
– Is it meaningful?
– How was it determined? 42
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Suppose that you are trying to get a friend to 
understand the distance from Earth to the Moon in 
terms he/she understands well.  What comparison 
would you use?  For example, you might say, “If you 
could fly to the Moon at a constant speed of 1000 
kilometers per hour, which is the speed of a fast 
passenger jet, it would take sixteen days to get 
there.”
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Context matters!
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We are invited to 
compare a wealthy 
ruler with the 
poverty of the 
ruled…
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$16 billion
Estimated worth of Alice 
Walton.

300 million
Estimated number of Americans 
who live on less than $3200 per 
day?

Proportional thinking: $16 billion is 3200 
times $5 million, and $3200 is 3200 times 
$1.  

Context matters…
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Contexts can be Distracting

Morning Edition, April 30, 2008:
“Beijing is pledging a tobacco-free Olympics, and 

as part of that promise, the city will expand its 
existing smoking ban in certain public areas 
Thursday. But past government smoking bans 
have been widely ignored.”

“China is the world’s largest consumer of tobacco 
products.” [story]
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0011 0010 1010 1101 0001 0100 1011NPR’s “spin”: It is ironic that the 
largest consumer of tobacco 
products is trying to implement a 
tobacco ban.

1. What is meant by “largest”?
2. What should be meant by 

“largest”? 42
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3. Why did a respectable news 
agency fail to take into account 
China’s population?

4. Does this detract from the rest 
of the story?
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• Moral: Good reporting can be 
undermined by failing to take into 
account the numeracy of the audience.  

• Brief Aside: National Geographic used 
a “poor graph” in an article presenting 
an argument for the human factor in 
global warming/climate change. 42

5
1

0011 0010 1010 1101 0001 0100 1011

Back of the Envelope Calculations

• Using data found at WHO
– Maybe 23% of Chinese population 

smokes?
– Maybe 35% of Chinese smoke?
– Population of China: 1.3 billion.
–  # Chinese smokers: 300-455 million.

– 20% of Americans smoke
– Population of US: 300 million.
–  # of US smokers: 60 million
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Goals for Our Students

Careful and effective users of numbers
– Quantitative arguments
– Assessing risk
– Measuring change
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Goals for Our Students

Important numbers
– 65

What are the chances that someone in 
our audience has a birthday today and 
is turning 65?
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Units matter….

…. a lot 


