Overview: Common Statistical Analyses 

The four tests defined below are about causality/influence; these are parametric procedures.

Paired-samples t-test. To run this procedure, each case must have scores on two variables. The test evaluates whether the mean of the difference between the two variables is significantly different from zero. 

Independent-samples t-test. This test evaluates the difference between the means of two independent groups. Each case must have scores on two variables—the grouping variable and the test variable. 

ANOVA (one-way). For a one-way ANOVA (analysis of variance), each case must have scores on two variables: the grouping variable (factor, independent variable) and the test variable (dependent variable). The factor divides individuals into two or more groups or levels—while the dependent variable differentiates individuals on some quantitative dimension. Put another way, this test allows us to analyze mean differences between two or more groups on a between-subjects factor. 

ANCOVA (one-way). This test evaluates whether the means on the dependent variable, adjusted for differences on the covariate, differ across levels of a factor (independent variable). If the factor has more than 2 levels, and the F is significant, follow up tests are conducted to determine where the specific differences lie. 

Each case must have 3 scores: a factor (or independent variable), a covariate, and a dependent variable. The factor “divides” individuals into two or more groups or levels – while the  covariate and dependent variable differentiate individuals on quantitative dimensions.
The test that follows is about relationships; it says nothing about causality or influence; this is a parametric procedure.

Pearson Correlation Coefficient. This test assesses the degree to which quantitative variables are linearly related in a sample. Each case must have scores on two quantitative variables. It is designed for data that are interval or ratio in nature. 

This test is about prediction; it says nothing about causality or influence; this is a parametric procedure.

Bivariate Linear Regression. This test is performed to evaluate whether variable X is useful in predicting variable Y. The procedure is flexible in that the predictor variable can be categorical (gender or race/ethnicity for example) or interval/ratio—as along as the levels are scored correctly (example: male=0, female=1). How the test is conducted (and results interpreted) depends on whether the study design is experimental or nonexperimental in nature.

The two tests that follow are nonparametric.

Spearman Rank Order Correlation. This nonparametric version of the Pearson correlation coefficient is based on the ranks of the data rather than the actual values. It is appropriate for ordinal data, or for interval data that do not satisfy the normality assumption. Values of the coefficient range from -1 to +1. The sign of the coefficient indicates the direction of the relationship, and its absolute value indicates the strength … with larger absolute values indicating stronger relationships.

Two-way Contingency Table Analysis (using crosstabs). A two-way contingency table is a nonparametric procedure that evaluates a statistical relationship between two variables. It is depicted as a table of rows and columns. Levels of a row or column variable can represent different scales—although social science researchers tend to use the procedure when dealing with categorical data. Depending on what one is measuring (and the test handles different assumptions), post-hoc tests are performed to better determine where differences lie (within/across the variable levels). 
