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varsity athletes. Cell 2 is 15 students who identify as having one major, are in their first 
year, and are not varsity athletes. You can see the difficulty in filling all of the cells with 
students who have the sought-after characteristics. A single analysis might not be pos-
sible. We might have to ignore the athlete status in one analysis and look at class year 
and number of majors, which is 6 cells (against the DVs, GPA, and career indecision). 
In another analysis, we might look at number of majors (3) and athlete status (2) against 
the DVs (6 cells again). In the full analysis, testing all variables at once, you would have 
2 (class year) x 2 (athlete status) x 3 (number of majors) = 12 cells. Thus, if we did only 
2 of those at a time (and given the selected examples) we would have fewer cells than 
in the full analysis. In a third analysis, we would look at athlete status (2) and class year 
(2), which has 4 cells. If we did all of these analyses, we would have run three analyses 
instead of one. The likelihood that a Type I error would occur has increased because of 
these multiple tests. For that reason, many researchers recommend using a Bonferroni 
adjustment, which resets the alpha level (more stringently). To use a Bonferroni adjust-
ment, you divide the conventional alpha level (.05) by the number of tests you have 
run (here 3) to produce a new alpha level—here .017. Now, to consider a finding sig-
nificant, the result would have to meet the new (more stringent) alpha level. [For those 
who want to read in more detail about this issue, articles by Banerjee, Chitnis, Jadhav, 
Bhawalkar, and Chaudhury (2009) and by Bender and Lange (2001) may be helpful.]

REVISIT AND RESPOND

•• In your own words, explain the difference between Type I and Type II errors.

TYPE II ERRORS: SAMPLE SIZE,  
POWER, AND EFFECT SIZE
In a Type II error, we fail to reject the null hypothesis when we should have done so. Often 
the problem is having too few participants; therefore, having an adequate sample size is 
the primary way to address this problem. In general, larger sample sizes produce more 
power (see next section). Power is the ability to evaluate your hypothesis adequately. For-
mally, power is the probability of rejecting Ho (the null hypothesis), assuming Ho is false.

When a study has sufficient power, you can adequately test whether the null hypoth-
esis should be rejected. Without sufficient power, it may not be worthwhile to conduct 
a study. If findings are nonsignificant, you won’t be able to tell whether (a) you missed 
an effect or (b) no effect exists.

Power: 
probability of 
rejecting Ho (the 
null hypothesis), 
assuming Ho is 
false.


