
Comparisons: Contrasting Means and Medians  

This exercise focuses on comparing the summary statistics of an analytic variable within 
different levels of a categorical variable. Specifically, you will examine IRT reading 
ability scores across the ten provinces.  

From the menu bar, select Statistics-Compare Means-Means and complete the 
following options:  
 

 
 
Put RDABIL in the Dependent list.  
Put PROV in the Independent list.  

Complete the information in the following table from the output displayed on 
your monitor.  

Province Mean St. Dev. Number 

Newfoundland . . . 

P.E.I. . . . 

Nova Scotia . . . 

New Brunswick . . . 



Quebec . . . 

Ontario . . . 

Manitoba . . . 

Saskatchewan . . . 

Alberta . . . 

British Columbia . . . 

TOTAL . . . 

When examining the reading ability scores in the previous section, two properties were 
used to summarize the distribution: typical values and measures of spread. These 
descriptive properties are also used in comparisons among levels within a categorical 
variable. However, in making a comparison, one of the two properties must be constant 
across the categorical levels in order to examine any differences in the other property. In 
other words, one cannot comment about changes among the typical values if changes also 
exist among the spreads or vise versa. The most common strategy is to discuss changes 
among the typical values. Thus, the variances (which is the standard deviation squared) 
across levels must be fairly close to one another to comment about differences between 
typical values, such as the mean or median. Use the table above and examine the means 
of reading ability scores across provinces.  

Looking at the standard deviations, are 
they fairly similar to one another? . 

Is there a pattern among the means? If 
there is, what is the pattern? . 

Considering other factors or variables, 
how might this pattern be explained? In 
other words, what causal agents exist 
that might explain this distribution? 

. 

 
Above, we used the mean as the typical value of reading ability scores. Now compare 
these data using a graphic display of the medians and interquartile ranges.  
 



From the menu bar, select Graph-Boxplot and complete these options:  
 

 
 
 Select the Simple plot option and Define.  
 Select RDABIL as the Variable.  
 Select PROV for the category axis.  
 Click OK  
  
 After the plots have been drawn, select Edit and complete the following:  
 
 Select Charts and then Options.  
 Set Case Labels OFF.  



The graph on your monitor should look like the following boxplots.  

 
 

Tracing the medians with your finger 
moving left to right, what is happening 
to the medians? 

 

Tracing the interquartile ranges now left 
to right, what is happening?  

Which two provinces have such wide 
interquartile ranges that they should not 
be compared with the others? 

 

Close this graph by selecting File from the menu bar and choosing Close.  

Next, produce a graph of the means with their confidence intervals by selecting 
Graphs-Error Bar and complete the following options:  



 
 
 Select the Simple plot option and Define.  
 Select RDABIL as the Variable.  
 Select PROV for the category axis.  
 Click OK  
 
 After the plots have been drawn, select Edit and complete the following:  
 
 Select Attributes.  
 Select Marker.  
 Click on the plus sign (+) and then on Apply All.  
 Click on Close.  

This display shows each province's mean and a confidence interval around the 
mean. Using this display, examine to see which provinces have overlapping 
confidence intervals. Those that overlap may share the same population mean and 
shouldn't really be discussed as being different from one another.  



 
 

Do the intervals for B.C. and Alberta 
overlap? . 

Do the intervals for B.C. and Ontario 
overlap? . 

Do the intervals for Quebec and New 
Brunswick overlap? . 

Do the intervals for Quebec and Nova 
Scotia overlap? . 

We really wouldn't compare Newfoundland and P.E.I. with the other provinces 
because of our earlier discovery that the standard deviations of this variable for 
both of these provinces are quite different from the rest.  

Close this graph by selecting File from the menu bar and choosing Close.  



Compare the IRT reading ability scores now across age categories.  

Use the Explore command to produce means and confidence intervals for the IRT 
reading ability scores across age groups.  

 Select from the menu bar, Statistics-Summarize-Explore  
 
  Put RDABIL in the Dependent list.  
  Put AGECLPSD in the Factor list.  
 
  Display Statistics options and ensure that Descriptives is selected 
but that Percentiles is not selected.  
 
  Click Continue.  
  Click OK.  

Complete the following table from the output of the above procedure.  

Age Group Mean St. Dev. CI 95% 
(min) 

CI 95% 
(max) 

16-24 Years . . . . 

25-34 Years . . . . 

35-44 Years . . . . 

45-54 Years . . . . 

55-69 Years . . . . 

TOTAL . . . . 

Number of Missing: 

Earlier we examined means of reading ability scores across provinces. This time 
we will compare the 95% confidence intervals about the means of each age 
category. The point of interest are intervals that overlap one another compared to 
intervals that clearly do not overlap. Again, the standard deviations must be close 
for one to comment about the comparison of confidence intervals.  



Examining the table just compiled, list 
the age groups where the 95% CI 
overlap one another and those that don't 
overlay with any other age group. 

. 

 
Comparisons: Working with Percentages  

The initial comparisons focused on typical values of an analytic variable within the levels 
of a categorical variable. Thus, you examined the means and medians of reading ability 
scores across the ten provinces. You also examined overlaps of the 95% confidence 
intervals of reading ability scores within five age groups. The next strategy consists of 
examining percentages in a table consisting of two categorical variables. Specifically, 
you will examine the categorical variable tapping use of public libraries (Q11C) with the 
categorical variable identifying the reading level of respondents (RDLEVELA).  

From the menu bar, select Statistics-Summarize-Crosstabs and complete the 
following options.  
 

 
 
 Make Q11C the Rows variable.  
 Make RDLEVELA the Columns variable.  
 Select Cells and choose Observed counts and Column Percentages.  
 Click Continue.  
 Click OK.  
 
Using the output from crosstab command, answer the following questions.  
 



What is the total number included in 
the table? . 

Number Missing? . 

Total cases in the File? . 

Looking across the row for just the one category, "Never Visit the Library", 
record the column percentages for each of the four reading levels and then 
calculate the percentage differences between Level 1 and Level 2, Level 2 and 
Level 3, and Level 3 and Level 4.  

Use of Public Library LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

NEVER . . . . 

Calculate Differences (L2 - L1) (L3 - L2) (L4 - L3) 

Percentage Difference . . . 

As a rule of thumb, any differences of 10% or more warrant some comment or 
explanation. Apply this rule of thumb to the differences you just calculated.  

If any of the differences you calculated 
satisfy this rule of thumb, which 
reading levels differ from the others? 

. 

Now investigate whether sex differences exist for reading levels by completing 
the following table.  

From the menu bar, select Statistics-Summarize-Crosstabs and complete the 
following options.  
 
 Make RDLEVELA the Rows variable.  
 Make SEX the Columns variable.  
 Select Cells and choose Observed counts and Column Percentages.  
 Click Continue.  
 Click OK.  
 



Sex Reading Level 
Category 

Male Female 

Percentage Difference 
Male - Female 

Level 1 . . . 

Level 2 . . . 

Level 3 . . . 

Level 4 . . . 

Total Number Included in the Table = 

Number Missing = 

For each level, subtract the two columns. Are any of the differences greater than 
10%?  

Model Building: Predicting Reading Ability Scores (see qace4.pdf) 


