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The Means Procedure 

The Means procedure is useful for both description and analysis of scale variables. Using 
its descriptive features, you can request a variety of statistics to characterize the central 
tendency and dispersion of your test variables. Any number of grouping variables can 
be layered, or stratified into cells that precisely define your comparison groups. Using its 
hypothesis testing features, you can test for differences between group means using one-
way ANOVA. The one-way ANOVA in Means provides you with linearity tests and 
association measures to help you understand the structure and strength of the 
relationship between the groups and their means. 

Using Means to Obtain Descriptive Statistics 

As part of an article on nurses' salaries, a journal gathers information on the hourly wages 
of nurses from office and hospital positions and with varying levels of experience.  

This information is collected in the file hourlywagedata.sav . Use Means to examine the 
relationships between wages, experience, and type of position.  

Running the Analysis 
 

 
 

To begin the analysis, from the menus choose: 

Analyze  
 Compare Means  
  Means...  
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  Select Hourly Salary as the dependent variable. 

  Select Years Experience as the independent variable. 

  Click OK. 

Means Table with One Grouping Variable 
 

 

The results table displays the default statistics for salary at each experience level. Hourly 
salary increases in fairly regular increments across all experience categories. 

Layering Variables 

Nursing salaries do not vary simply as a function of experience; hospital and office nurses 
probably begin their careers at different base rates and progress differently over time. 
Using the Means procedure, you can layer position within experience level and observe 
how salaries differ. 

* If rows give a table height and columns give it width, then layers give it depth.  
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Re-running the Analysis 
 

 
  Recall the Means dialog box. 

  Click Next to increment the Layer from 1 to 2. 

  Select Nurse Type as the independent variable. 

  Click OK. 
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Layered Means Table 
 

 
• The first row of the table displays statistics for hospital nurses who have five years or 

less of nursing experience. 

• The second row displays the same statistics for office nurses with the same level of 
experience. 

• The third row is labeled Total, displaying statistics for the two previous rows 
combined. 

• Across all rows of the table, the Mean column shows how average salary differs by 
nursing position within level of experience. Although hospital nurses earn more than 
office nurses across all experience levels, the gap narrows over time. 

• Finally, the Std. Deviation column indicates that office nurses vary more widely 
around their average salary than staff nurses. 

Summary 

Layering the grouping variables has enabled the you to quickly observe that nursing 
salaries must take into account both experience and type of nursing performed. This is 
probably a reflection of the skill set that each develops in response to their patients' 
needs. Office nurses may require a relatively stable set of basic general skills; hospital 
nurses, a more specialized and dynamic set.  
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One-way ANOVA and Test of Linearity 

A public health researcher is studying smoking addiction in young people. He believes 
the data will show that heavier smokers began smoking at a younger age than lighter 
smokers and is especially interested to know if the association is linear. 

This example uses the file smokers.sav . The data, from the National Household Survey 
of Drug Abuse, are a probability sample of American households. The first step will be to 
weight the data to reflect population trends. 

Running the Analysis 
 

 
 
  To perform the weighting adjustment, from the Data Editor menus choose: 

Data  
 Weight Cases...  

 

 
 
  Select Weight cases by. 

  Select Final person-level sample weight as the weighting variable. 

  Click OK. 
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Now the data are weighted and are ready to be analyzed. To begin the Means analysis, 
from the menus choose: 

Analyze  
 Compare Means  
  Means...  

 

 
 
  Select Age when first smoked a cigarette as the dependent variable. 

  Select # Cigarettes smoked per day past 30 days as the independent variable. 

  Click Options. 
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  Select Anova table and eta and Test for linearity. 

  Click Continue. 

  Click OK in the Means dialog box. 

Means of Age by Smoking Level 
 

 
• Teens who report smoking one pack of cigarettes or less generally began doing so 

at almost 16 years of age. 

• Comparatively, teens who report smoking over one pack per day began smoking at 
around the age of 14. 
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ANOVA and Tests of Linearity 
 

 
 
� The ANOVA table contains tests for the linear, nonlinear, and combined relationship 

between Age when first smoked a cigarette and # Cigarettes smoked per day past 30 
days.  

� The test for linearity has a significance value smaller than 0.05, indicating that there 
is a linear relationship between age and smoking level.  

� The test for deviation from linearity also has a small significance value, which means 
that there is a nonlinear relationship in addition to the linear component.  

� These results coincide with what you observed in the Means table, where age tended 
to decrease with increased smoking but the rate at which age decreased was highly 
inconsistent across smoking levels.  

 
Association Measures 

 

In these data, the squared association measures are both near 0. The amount of 
variation in the age at which a person began smoking that is explained by current 
smoking level is statistically significant but relatively small. 

Summary 

Using the Means procedure, you have found a statistically significant association between 
the number of cigarettes smoked per day and the age at which a person began smoking. 
However, the association is not very strong, so you must carefully consider whether this 
result is of practical significance.  

Related Procedures 

The Means procedure is a powerful tool for description and analysis. It enables you to 
classify observations into broadly or narrowly defined groups and obtain a wealth of 
descriptive information about them. As a first step in the analysis of sample means, you 
can estimate the strength of linear and nonlinear association between a dependent 
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variable and a grouping variable. This can serve as a precursor to more complex 
modeling techniques, such as analysis of variance and linear or nonlinear regression.  

• The Summarize procedure provides similar functionality, but by default displays 
different descriptive statistics and has a different table layout. Summmarize also 
provides a case summaries table.  

• The OLAP Cubes procedure provides similar functionality, but by default displays 
different descriptive statistics and has a different table layout.  

• The Explore procedure provides additional statistics and plots for scale variables 
within the categories of a single grouping variable at a time.  

• The One-Way ANOVA procedure provides homogeneity-of-variance tests for 
determining whether that ANOVA assumption is met and alternative statistics that 
are robust to unequal variances across the groups of the factor variable. You can 
also specify post hoc tests to determine which groups differ.  

See the following text for more information on summarizing data (for complete 
bibliographic information, hover over the reference):  

Hays, W. L. 1981. Statistics. New York: Holt, Rinehart, and Winston.  
 


