Appendix 4. Calculation Formulas for ESs and SDs
(a) Studies in which participants were exposed to target words that were all unknown to them during the treatment:



(b) For studies administering a pretest to measure participants’ prior knowledge of the target words:



(c) For studies that did not administer pretests but included a control group (i.e., a group that only took posttests without going through a treatment):



(d) For studies that used Vocabulary Knowledge Scale with which Category I scored 1 point and participants were exposed to target words that were all unknown to them during the treatment: 



(e) For studies that used Vocabulary Knowledge Scale with which Category I scored 1 point and administered a pretest to measure participants’ prior knowledge of the target words: 



All formulas for ESs were devised based on the formula of proportion of unknown words learned used provided by Swanborn and de Glopper (1999) (see also, Card, 2012, p. 148). SDs on the posttest scores were divided by the proportion of unknown words to make the SDs on the same scale of relative learning gains. The converted SDs were used to calculate the sampling variance using the formula in Hox (2010, p. 209), , where s refers to SD (see also Card, 2012, p. 150). 
