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A factorial design is used when a researcher wants to determine the combined effects of multiple independent variables on a single dependent variable (Leary, 1990).  For example, a researcher may believe that the level of success in searching in a library collection following instruction in library research will be affected by the existence of a real information need at the time of instruction.  In this case there are two factors that may affect success in searching, the instruction and the presence or absence of an information need.  To study the interaction of these variables, or factors, a researcher may employ a factorial design (Leary, 1990).

In a factorial design an equal number of participants are assigned to every possible combination of the independent variables. In the example above there are two independent variables, instruction and the presence or absence of an information need.   This type of factorial design, with two independent variables, can be called a 2 x 2 design.  A 2 x 2 design results in four conditions (Leary, 1990).  In the example above the conditions are: no instruction and no information need, no instruction and information need, instruction and no information need, and instruction and information need.  In this case there is a combination of random assignment of participants to a condition, for the variable information need, and repeated measures, in which every participant is measured before and after instruction (Leary, 1990).

Factorial designs may have more than two independent variables (Leary, 1990).  In the example above, the researcher may also be interested in the effects, on success in searching, of the provision of various types of assistance following library instruction.  He or she may then introduce a new variable in three conditions: no post-instruction assistance, post-instruction use of a printed library guide, and post-instruction assistance from a librarian.  Such a design could be called a 2 x 2 x 3 design and would result in 12 conditions (Leary, 1990).  If the instruction variable is labeled A and given two conditions, A1 and A2; and the need variable is labeled B and given two conditions, B1 and B2; and the assistance variable is labeled C and given three conditions, C1, C2 and C3; the design can be diagrammed as follows:
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The twelve conditions are A1B1C1, A1B1C2, A1B1C3, A1B2C1, A1B2C2, A1B2C3, A2B1C1, A2B1C2, A2B1C3, A2B2C1, A2B2C2, and A2B2C3.  In each of the conditions there is an interaction of a different combination of the three variables (Bergerud, 1996).

Factorial designs can allow researchers to measure the effects of the individual independent variables on the dependent variable (main effects) as well as the effects of the interactions between independent variables on a dependent variable (interactions).  Measuring main effects through a factorial analysis can be inaccurate if an independent variable's effect on a dependent variable is entirely dependent on the existence of another independent variable (Leary, 1990).
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