lab guide
ANOVA
The learning goal of this lab is to become comfortable setting up and interpreting one-way ANOVAs.
See Chapter 9 for examples of ANOVA as the appropriate data analysis technique.
ANOVA is used to compare the DV (outcome) means for the groups defined by a categorical variable. These groups are referred to as “factors.”
Set-Up
Choosing variables: State your question in the form of: Are there significant differences in the means of a NUMERICAL DEPENDENT VARIABLE among the groups defined by a CATEGORICAL INDEPENDENT VARIABLE?
Example: Are there significant differences in mean income among groups of people with different astrological signs? 
(In general, are there significant differences in the DV means for groups defined by the categories of the IV?)
Note: Either one of the variables could be a binary. In SPSS, the IV binary can be coded as numbers, but in R-Commander the IV binary must be coded as a factor. 
If we use a binary for the outcome variable, we are in effect asking whether the proportions for the outcome variable are the same for the two groups (that is the Null Hypothesis). For example, did the passengers and the crew have the same survival rate in the Titanic disaster?
Procedure
In SPSS: Select and click Analyze–Compare Means–One-way ANOVA.
In R-Commander: Select and click Statistics–Means–One-way ANOVA.
Use only categorical variables (nominal or ordinal) for the Independent Variable and place your choice in the factor blank. This variable defines the groups whose means on the DV will be compared.
Use only numerical or binary variables for the Dependent Variable and place your choice in the Dependent blank. This is the variable whose means (or proportions) we are comparing among the IV groups.
In SPSS Options, it is VERY IMPORTANT TO CLICK DESCRIPTIVES because we want to see the means for the groups.
In R-Commander, the means for the DV for each of the IV groups will be shown automatically and you do not have to request it.
Post-hoc: My choice here is Bonferroni because it is simple to read and understand; if the F-test is significant (i.e., we can reject the null hypothesis that the means are all equal), this procedure tells us which pairs of means are significantly different, and it is pretty easy to read. However, Bonferroni assumes equal variances for the groups and that is not always the case, so many stats texts suggest Tukey. 
Interpretation
What did you find? Does the F-ratio show significant differences among the means for the groups? 
In SPSS: Look at Sig. Is it < .05? If Sig is < .05 we can REJECT the null hypothesis that all the means are equal.
In R-Commander: Look at the p-value in the summary of the ANOVA model and use the rule that p < .05 is considered statistically significant, meaning we can reject the null hypothesis.
If the result was significant, can you use the post-hoc procedure to figure out which pairs of means were significantly different from each other?
Does your result make sense in view of the means for the groups that you can read in the Descriptives table? Does it make sense “in the real world”?
Write a sentence or two in plain language to explain what question you asked and what you found. (e.g., Yes, there were significant differences in the mean incomes of groups of people with different astrological signs; Scorpios were richer than most of the other signs—OR—No, there were no significant differences among the “sign groups” in their incomes.)
ANOVA and Independent Samples T-Tests
IF THERE ARE ONLY TWO CATEGORIES/GROUPS for the independent variable, you can try to do a t-test. Analyze-Compare Means-Independent Samples T-Test. Be careful reading the result, because part of the output (the Levene test) is not about the means we are comparing, but about differences in variances. The result for the comparison of means (testing the null hypothesis that t = 0, that there is no difference in means) has a p-value that is identical to the p-value for the F-test statistic you obtained for the ANOVA.
Example to try in one of the student data sets: 
Are there significant differences between men and women in their STUDYHOURS?
(Gender is the IV, Studyhours is the DV)
Examples to try in GSS:
· Use income quartiles as your IV/groups variable and try various numerical variables such as TV hours/wk.
· Use gender as your IV/groups variable and use the DVs suggested in the previous line. For example, do men and women have different total family incomes? Do they watch different amounts of TV per week?
· Use the astrological sign groups and the DVs suggested above, such as age, total income, TV hours/wk. 
As you look at your results, do they make sense in the real world? Can you suggest explanations? What additional variables might help us understand the results? What qualitative research could be carried out that might provide additional insight?
Remember: We can treat a binary (dichotomous) variable as an interval-ratio variable; we can compute its mean, which will be equal to the proportion of cases that were given a 1 code (rather than a 0) on that variable.
This means that we can use a binary variable as the dependent variable in an ANOVA, but we can’t do that with multi-category variables.

