Calculating Standardized Mean Difference Effect Sizes

I.   Effect size from means and standard deviations.
If the study provides the information of means and standard deviation, you can get the effect size g:
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A.  If you have no subgroups within treatment groups, you will probably have 
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 as well as SE and SC.
B.  If you have equal sized subgroups, you can easily get 
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 by averaging the subgroup means:
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C.  If there are unequal sized subgroups, and ONLY subgroup means, you have to weight the subgroup means to get the pooled means. For example:
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where n1 = # of subjects in the first experimental subgroup, etc., and nE = n1 + n2 (or however many groups there are).
II.  Effect size from the t test.
If the study provides a t value (or z value), you can get the effect size g.  Use
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III.  Effect size from F from one-way ANOVA.
Ftrt is the F test for the between groups effect in the one-way ANOVA.  It has nC + nE – 2 degrees of freedom for error, as does the independent-groups t test.  Recall that F = t2. From Ftrt we can calculate an effect-size estimate:
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IV.  Effect size from Multi-way ANOVA.

If there are only “between-groups” effects, you want to “un-partition” the variance by adding all between groups terms besides that for the treatment into the “Error” or “Within-groups” term.

**Be sure to add up sums of squares, not mean squares!!

Sometimes the SS aren’t printed, and you have to get them from mean squares via SSeffect = dfeffect x MSeffect. So for instance for a two-way anova with factors Trt and Gender, we would need to add SSGender and SSTrt x Gender to get the SSerror that would have been obtained from a one-way ANOVA on Trt only. 
In general here is how to proceed.  First calculate
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Then obtain g as in III above, using this re-pooled F value as Ftrt.

B.
If there is a mixed model, having some within- and some between-subjects factors, ignore all of the within-subjects factors.  Take any between-subjects factors but not terms that involve within-subjects variables and pool them to get Ftrt as we did for the model with only between-subjects factors.

V.  Effect size from Point-Biserial Correlation

If the study provides the correlation r of your outcome variable (Y) with a dichotomous dummy variable representing group membership you can obtain one form of an effect-size estimate via
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where r is the point-biserial correlation (using 0 = Control group, 1 = Experimental group coding) and SY is the (ungrouped) standard deviation of the Y scores for all subjects.  
Note that the effect size g estimated above (in I-III) had Spooled as denominator.  We can calculate g from g’ if we have values for SY and Spooled, via
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If SY and Spooled are unavailable, we must realize that g’ will be smaller than g, since SY gets large relative to Spooled whenever 
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 are not equal.  

VI.  Other formulas

There are many other formulas shown in a variety of books and web sites. However, many of these are not well understood or proven. Even the formula for transforming d’s into correlations (and vice versa) is not fully tested and may not be appropriate in all cases. So, “caveat emptor” – let the buyer beware – we don’t really know how these formulas all work!
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