Statistical Odds and Ends – Advanced Quantitative Methods 2007
Strength of association measures:

Remember: The p-value or alpha is the estimated probability that a Type I error may have been committed when a test result infers a statistical difference between two means. Similarly, the confidence associated with the conclusion equals (1-p).  This probability does not provide a measure of difference magnitude or the strength of the effect associated with that difference.

Quantitative measures of effect strength can be determined for Student’s t-test and other statistical methods…
For Student’s t-test, the corresponding magnitude of the mean difference is calculated as the ‘eta’ statistic…

η2  = t2/ (t2 + df)
For ANOVA…

η2  = SSX / SSTotal
; where, SSX is the sum of squares for corresponding factor.

For the rank-sums Z-test…

η2  = Z2/ (N-1)

In each of these cases, the η2  statistics represent the proportion of overall variance accounted for by the effect (otherwise referred to as the ‘coefficient of determination’). 
The corresponding strength of a Pearson r correlation is simply r2.
Data Transformations
Remember: Always begin your analysis by examining the distribution of your data, either by inspecting the total set of sampled data overall, or with the use of descriptive summary statistics such as the mean, higher moments, median, interquartile, range, etc. (i.e. box plot). The following transformations of the date restore normality of the distribution under the certain conditions described for each below. But be sure to re-inspect your data distribution after the transformation to determine its effectiveness. 
Multiplicative Factor Effects: In many cases you may observe that the effects of a treatment factor are multiplicative, rather than additive, such that a greater effect is observed when the factor is applied to groups that have relatively large scores to begin with. This multiplicative effect will be reflected in a rightward skew of the data distributions of groups with greater means. In such cases, a ‘logarithmic’ transformation will restore normality and make the factor effects additive to conform with the standard assumptions of most tests. Simply convert each score to a transformed before applying the tests with the simple operation….

X’ = log (X + 1)

Remember to re-inspect the data after transformation to confirm its suitability.

Percentage Data: Percentages form a binomial rather than a normal distribution in violation of basic assumptions for most statistical tests (other than non-parametric), especially for smaller or greater percentages (e.g. < 30% or > 70%) where ceiling and floor effects become a problem when they constrain the limit of variability. To restore normality to the data distribution, employ the ‘arcsine’ (or inverse sine) transformation that is easily executed with Excel…
P’ = arcsin ( sqrt(P) )
The transformed data may be converted back into percentages with the inverse operation…

P = (sin P’)2
When the Factor Affects the Variance: Often in biological phenomena, treatment factors that affect the mean, have similar effects upon the variance (i.e. everything gets amplified). When variance appears to be proportional to the mean, normality can be restored by the ‘squareroot’ transformation…

X’ = sqrt ( X + 0.5)

When Variance is proportional to the Square of the Mean: This relatively unusual situation can be restored to normality with the ‘reciprocal’ transformation…

X’ = 1/X

If Variance decreases for increasing Means or the data is Skewed to the Left: This situation can be restored to normality with the ‘squared’ transformation….

X’ = X2
