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Estimating effect size: Bias resulting from the significance criterion
in editorial decisions

David M. Lane and William P. Dunlap

Experiments that find larger differences between groups than actually exist in the population are more
likely to pass stringent tests of significance and be published than experiments that find smaller
differences. Published measures of the magnitude of experimental effects will therefore tend to
overestimate these effects. This bins was investigated as a function of sample size, actual population
difference, and alpha level. The overestimation of experimental effects was found to be quite large
with the commonly employed gignificance levels of 5 per cent and 1 per cent. Further, the recently
recommended measure, w?, was found to depend much more heavily on the alpha level employed than
the true population w? value. Honco, it was concluded that offect sizo estimation is impractical unless
scientific journals drop the consideration of statistical significance as one of the criteria of publication.

1. Introduction

In recent years, psychologists have been urged to report measures of the strength of the
relationship between their independent and dependent variables (Hays, 1963; Bakan,
1966; Vaughan & Corballis, 1969; Dodd & Schultz, 1973; Dwyer, 1974). For example,
one leading journal (Learning and Motivation) now requests authors to report a measure
of the size of their effects, such as «w?, a fact that testifies to a growing belief that such
measures convey information beyond that conveyed by tests of significance. We suggest,
however, that given the present editorial emphasis on statistical significance, estimates of
the size of experimental effects are badly inflated, and therefore of questionable value.

Because non-significant results are rarely published, Sterling (1959) argued that the
published literature may contain a larger proportion of Type I errors than the stated
alpha level. Greenwald (1975), on the other hand, on the basis of a simulation of the
publication system concluded that the Type I error rate is probably relatively low. He
pointed out that the number of Type I errors depends on both the significance level
required for publication and proportion of studies undertaken in which the null hypothesis
is actually true. While he discussed many of the consequences of publishing only
statistically significant results, he did not consider how this practice influences the
accuracy of estimates of effect size. Since many published experiments have relatively low
power (Cohen, 1962), those that, by chance, find larger differences between means than
actually exist in the population will be much more likely to be published than those that
by chance, find an effect smaller than the population effect. The sclective pressure of
using a criterion of statistical significance, therefore, must result in consistent
overestimation of the size of experimental effects in the published literature. Certainly, a
consideration of this overestimate with respect to nominal alpha level, sample size and
size of actual population difference is necessary in order to evaluate published estimates of
offect sizo.

2, Method

To determine the extent of the bias in reported effect size, we simulated the following
experimental situation. Suppose that many psychologists were interested in investigating
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