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1 The story Behind the Statistics 
TABLE OF CONTENTS 
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  Introduction 4 
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 Learning Outcomes 
Critical thinking outcomes: 
 Distinguish association from causation using an ABC classification. 
 
Statistical literacy outcomes:  
 Learn that statistics are numbers in context: they can be influenced. 
 Learn that statistics are socially constructed by people with motives and values. 
 Learn that "take care" is the best advice when dealing with statistics. 
 Learn how all influences on statistics can be grouped into four categories. 
 Learn CARE categories: Confounding, Assembly, Randomness, and Error. 
 See how each influence can change the size and direction of an association. 
 Use "Take CARE" to analyze statistics in the everyday media.    

  



 Comparisons and CARE Solutions 59 

2 Comparisons and CARE Solutions 
TABLE OF CONTENTS 
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 Learning Outcomes 

Recognize associations as possible indications of causation 
 Analyze associations: two-group comparison and two-factor co-variation 
 Create four kinds of arithmetic comparisons. Recognize exceptions 

Recognize techniques that deal with confounding 
 Distinguish hard science (studies) from soft science (studies) 
 Distinguish different kinds of experiments and observational studies 
 Recognize how different study designs control different confounders 
 Recognize control group and controlled study, control of and control for 

Study the techniques that deal with assembly, randomness and bias 
 Become sensitized to the variety and importance of assembly 
 Test for statistical significance using non-overlapping confidence intervals 
 Recognize bias-control: placebo, single and double blind, random sample   
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3 Understanding Measurements 
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 Learning Outcomes 
 Understand ranks and percentiles. 
 Distinguish percent, "percentage points," and "percentile points." 
 Recognize the order of mean, median, and mode in skewed distributions. 
 Compare means, medians, or modes using ordinary English. 
 See how assembly can influence the size of a comparison.  
 See how ratios can change the size and direction of a comparison. 
 Take into account the influence of a confounder using standardization. 
 Standardize comparisons of averages using arithmetic or graphical techniques. 
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4 Describing Ratios: Percent and Percentage 
TABLE OF CONTENTS  
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 Learning Outcomes 

Learning outcomes include:  
 Identify part and whole in named ratio grammar statements and questions. 
 Learn two named-ratio grammars:  percent and percentage grammar 
 Describe percentages using percent and percentage grammar. 
 Translate part-whole statements between percent and percentage grammar. 
 Describe percentages in 100% tables and in half-tables. 
 Describe percentages in tables with missing margins. 
 Recognize a wrong-order error: the confusion of the inverse. 
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5 Describing Ratios: Rate and Chance Grammar 
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 Learning Outcomes 
 Recognize the members of the rate family: prevalence and incidence.  
 Recognize that the keyword rate is equivocal.  It has four forms: frequency, 

growth, prevalence and incidence.  
 Describe ratios using rate grammar in both phrase and a clause form.  

 
 Recognize that the chance family of grammars includes odds, risk, likelihood, 

and probability. 
 Describe ratios using chance grammar in both phrase and clause form. 
 Recognize that chance grammar is common but often leaves the whole 

unstated. 
 
 Describe ratios using ratio grammar.  
 
 Recognize the confusion of the inverse in rate, chance and ratio grammars.  
 Recognize that all ratios are easily influence by the choice of the denominator. 
 
 Graphs: recall that a quintile is one-fifth, quartile is fourth and decile is a tenth. 

  



234 : Chapter Six 

6 Comparing Ratios 
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 Learning Outcomes 
 Calculate the percentage and counts that are attributable to group membership.  

 Distinguish common-part and distinct-part comparisons 

 Read and write comparisons of part-whole ratios using likely grammar. 

 Read and write comparisons of part-whole ratios using named-ratio grammar.    
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7 Interpreting Confusing Ratios 
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Learning Outcomes 
 Identify and evaluate inverse ratio claims (the confusion of the inverse) 

 Distinguish different kinds of accuracy and error in medical tests. 

 Calculate predictive accuracy given test accuracy and disease prevalence.  

 Predict the possibility of a reversal using the Cornfield conditions. 

 Standardize percentages by mix-matching: algebraic and graphical 
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8 Randomness   

CONTENTS 

  Learning Outcomes 321 
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 Learning Outcomes 
 Understand the good and bad of statistical significance 

 Recognize how statistical significance can be influenced—from significance to 
insignificance or vice versa—by confounding, assembly, randomness and bias 

 Compare hypothesis tests to criminal trials: type 1 and type 2 error 

 Distinguish polls from surveys.  Polls predict; surveys summarize.  

 Estimate unknown size of a population using capture-recapture 

 Identify some common misunderstanding involving chance 

 Optional: Calculate confirmation error necessary for a statistically-significant 
result to give a 50% chance that the result is true.  

 Optional: Confidence intervals for subgroups given survey margin of error  
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