lab guide
DESCRIBING VARIABLES (UNIVARIATE DESCRIPTIVES AND GRAPHS)
Learning Goals
1) use level of measurement and variable type (categorical or numerical) to decide on appropriate ways of describing the distribution of a variable—frequency tables, summary measures (central tendency and variability), graphs, and Z-scores
2) interpret output
Have fun—explore different options and see what works!
Here are things to try in the lab with the website data files. Select one and carry out the steps below. Some of these data sets are more challenging than others. The student-based data sets are generally easier to interpret.
We provide two sets of instructions: one for R and one for SPSS. 
For the Descriptives: R Instructions
For NUMERICAL data: 
· Go to Statistics-Summaries-Numerical Summaries (select one or more variables in the variables box). 
· Do the entries for each variable in the Output window make sense? 
· Go to Graphs-Boxplots (select one variable in the variables box). How would you interpret the boxplot? (Notice it doesn’t make sense for a binary variable.) Explain why the median is sometimes not in the middle of the box???
· Statistics-Summaries-Frequency Distributions: Generally do NOT do this for a numerical variable with a large range of possible values. It is more meaningful for categorical data, although you can use this procedure for a numerical variable with a relatively small range of discrete values. If you try it for a numerical variable, you will often end up with a meaninglessly long frequencies table for a large range of data.
· What is the meaning of the mean and standard deviation for our binary variables? How were they computed?
· Obtain the standardized values/scores—Z-scores—with Data-Manage variables in active data set. Standardize variables. The Z-scores will show up in the data file as a new variable with prefix Z. What do these numbers mean? This works best if the variable is a continuous variable with a “somewhat normal” distribution (look at the histogram first).
· For strongly skewed interval-ratio variables (e.g., income in most countries), the median is a better measure of central tendency than the mean.
For CATEGORICAL data:
· Frequencies table and mode for all categorical variables.
· Median is the appropriate measure of central tendency for ordinal data; the only measure of central tendency for nominal data is the mode.
GRAPHS: 
In R, use the “graphs” menu:
· Bar charts and pie charts for categorical data.
· Histogram for numerical variables (that can be considered continuous) and also the boxplot.
Likert-type items with a 5-point scale: Can we treat them as numerical variables at the interval-ratio level of measurement? They are really ordinal data—is it OK to compute a mean and standard deviation?

For the Descriptives: SPSS Instructions
For NUMERICAL data: 
· Go to Analyze-Descriptive Statistics-Explore (put the variable in the Dependent slot). 
· Do the entries in the descriptives table make sense? (At this time, ignore the confidence interval unless you have already looked at the statistical inference chapters.)
· How would you interpret the boxplot? (Notice it doesn’t make sense for a binary variable). Explain why the median is sometimes not in the middle of the box???
· Analyze-Frequencies: Generally do NOT do this for a numerical variable with a large range of possible values. It is more meaningful for categorical data, although you can use this procedure for a numerical variable with a relatively small range of discrete values. If you try it for a numerical variable, you will often end up with a meaninglessly long frequencies table for a large range of data.
· What is the meaning of the mean and standard deviation for our binary variables? How were they computed?
· Obtain the standardized values/scores—Z-scores—by checking the box in the Analyze-Descriptive Statistics-Descriptives dialog box –“save standardized values as variables.”  The Z-scores will show up in the data file as a new variable. What do these numbers mean? This works best if the variable is a continuous variable with a “somewhat normal” distribution (look at the histogram first).
· For stronglyskewed interval-ratio variables (e.g., income in most countries), the median is a better measure of central tendency than the mean.
For CATEGORICAL data:
· Frequencies table and mode for all categorical variables.
· Median is the appropriate measure of central tendency for ordinal data; the only measure of central tendency for nominal data is the mode.
GRAPHS: 
In SPSS, use the “legacy dialogs” option:
· Bar charts and pie charts for categorical data.
· Histogram for numerical variables (that can be considered continuous) and also the boxplot in Analyze-Descriptives-Explore.
Likert-type items with a 5-point scale: Can we treat them as numerical variables at the interval-ratio level of measurement? They are really ordinal data—is it OK to compute a mean and standard deviation?
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