Red Color and Cognitive Performance: A Meta-Analysis (Supplement C)

RED COLOR AND COGNITIVE PERFORMANCE (SUPPLEMENT C)		6

Supplement C: Effect Size Calculation



Content
Calculation of Effect Sizes									2
Calculation of Sampling (Co)Variances for Effect Sizes					4
Calculation of Averaged Effect Sizes Within Samples					5
References											6

[bookmark: _GoBack]

[bookmark: _Ref19181693]Calculation of Effect Sizes
[bookmark: _Ref529779448]The meta-analysis pooled standardized mean differences between two color conditions. The respective effect sizes were calculated following Hedges (1981) as 

[bookmark: _Ref529096393]					(B1)
with Mred as the mean test score in the red color condition and Mcontrol as the mean score in the control color condition. If a study used multiple control colors, an effect size was calculated for each control color. The pooled standard deviation SDpooled for between-subject designs was derived as 

 			(B2)
with Varred and Varcontrol as the variances in the red color and control color conditions and nred and ncontrol indicating the respective sample sizes. For studies that reported only the total sample size but not the sample sizes of each color condition, equal samples were assumed in both groups.  For within-subject designs SDpooled was calculated as 

,					(B3)
which has been argued to lead to effect sizes that are more comparable between different study designs and, thus, should be preferred for meta-analyses involving within- and between-subject experiment as compared to other standardization schemes (Lakens, 2013).
If no means and variances in the different color conditions were reported, d was calculated from the t-statistic (Rosnow & Rosenthal, 2003) as
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Similar, effect sizes were derived from F-statistics with 1 degree of freedom using the transformation t = -F0.5 and applying (B4).
Following Hedges and Olkin (1985), a large-sample approximation of d was derived as d* = d ∙J with

.				(B5)




[bookmark: _Ref19181719]Calculation of Sampling (Co)Variances for Effect Sizes
The sampling variance of d* was approximated by (Hedges & Olkin, 1985) 

.			(B6)


Because some studies implemented multiple control colors (e.g., green and gray), covariances between the two dependent effect sizes  and  within a study (i.e., for different control colors) was derived following Gleser and Olkin (2009) as

				(B7)



where  is the total sample size. One study (Larsson & von Stumm, 2015) administered multiple outcomes using a single control color. The covariances between these effect sizes  and  were calculated (Gleser & Olkin, 2009) as

		(B8)
where r is the sample correlation between the two outcomes. Because r was not reported a value of .5 was imputed that reflected typical correlations between cognitive measures in previous research (e.g., Singer & Strasser, 2017).



[bookmark: _Ref19181731][bookmark: _Ref19191578]Calculation of Averaged Effect Sizes Within Samples
For analyses based on within-sample averaged effect sizes, a weighted mean effect size was calculated for each sample. Let Y be the K x 1 vector of K dependent effect sizes within a given sample and V the K x K sampling variance-covariance matrix for these effect sizes that were calculated as described above. The inverse-variance weighted mean effect size for this sample is given as
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with 1 being a K x 1 vector of 1s. Then, the sampling variance of  is

.				(B10)
Note, if the sampling variances Var(d*) for all k effect sizes are equal and a constant sampling correlation ρ between all effect sizes is assumed B9 and B10 can be simplified to 

			(B11)
(Borenstein, Hedges, Higgins, & Rothstein, 2009). Because no such assumptions were made, the more general forms presented in B9 and B10 were used in the present meta-analysis. A more detailed description of the formal model is given in Pustejovsky (2019).
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