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Effect size of experimental treatments and the
significance of statistical significance

Abstract

This booklet discusses a very important and recent topic in statistical
analysis: Effect size of experimental treatments. Effect size has become an
integral part of statistical analysis to the extent that a research topic that ignores
using effect size as a basis for the interpretation of statistical significance is
considered incomplete.

This booklet consists of three chapters. The first chapter deals with the
controversial issue in Psychology about statistical tests and the events that led to
them. Special mention was given to APA’s fifth edition of the Publication
Manual which discussed the statistical tests of the null hypothesis. This chapter
pinpoints the importance of the problem of statistical significance and concludes
that the problem is not in the statistical significance test itself. If we chooser a
plausible problem, write reasonable hypotheses, select a random sample, observed
the assumptions of sampling distribution, defined statistical power, and under-
stand the real meaning of p-values, there would be no problem in using statistical
significance tests as the main tool of statistical inference.

The best solution until now for this problem is to add effect size to the
results of experimental treatment analysis. Chapter one presented several
definitions of effect size. The basis of those definitions was the methods of
computing effect sizes. The first known equation for effect size was the equation
of Glass which is based on the difference of the means of experimental and
control groups divided by the standard deviation of the control group because this
latter group is not affected by the experimental treatment of the independent
variable.

Chapter two discusses effect size in parametric statistics: Correlation, t-test,
ANOVA, and Factorial analysis of variance. The discussion of those statistical
tests shows that there are different types of effect size depending on the methods
of calculation. These differences in the methods of calculation result sometimes in
getting conflicting effect sizes. Accordingly researches should mention the method
of calculation of effect size so that readers would be aware not mix between
conflicting methods of estimating effect size.

The third chapter deals with effect size in non-parametric statistics and
categorical variables. Some of the indices of effect size are based on ratio
probabilities known as risk ratios. The risk index with the best psychometric
properties is the odds ratio.
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