On-line Supplementary Material Appendix 5
Publication Bias 
We examined the potential influence of publication bias—studies finding significant or large effects tend to be submitted or published—on the current data. Checking this bias is a critical procedure in order to examine the credibility of the overall effect sizes. 
The majority of studies included in this meta-analysis, 34 (79.1%), were published studies (31 research journal articles and 3 research bulletins) and 8 (19.0%) were unpublished studies (3 conference presentations, 3 Ph.D. theses, 1 M.A. theses, 1 online reports). To examine the relationship between learning gains and each methodological variable, we used a meta-regression model including the main effects of Publication status (either published or unpublished) as well as Gloss (whether glosses were provided or not) and Test format variables. To examine whether publication status was affected by degrees of glossing effects, an interaction between Publication status and Gloss was added. The analyses of immediate and delayed posttests found that there was no significant main effect (p = .245, p = .611, respectively) or interaction (p = .255, p = .583, respectively). This suggests that neither the learning gain nor the effect of glossing may have been influenced by whether or not the study was published. 
Furthermore, we inspected funnel plots and conducted Egger’s test. The funnel plot for immediate posttests (Figure 1) shows a symmetrical pattern of effect sizes. The funnel plot for delayed posttests (Figure 2) shows a slightly asymmetrical pattern. This might indicate that there was a potential bias where studies do not report their delayed posttest scores when learning gains were not large, or that studies which administer delayed posttests captured learning gains by, for example, using easier target words or reading materials. To examine whether this potential bias was significant, Egger’s (Egger, Smith, Schneider, & Minder, 1997) test was administered. The results showed that neither effect sizes nor glossing effects were significantly associated with sampling variances (on immediate posttests, p = .512 for learning gain, p = .324 for glossing effects; on delayed posttests, p = .648 for learning gain, and p = .182 for glossing effects). In summary, these preliminary findings suggest that there may be no publication bias or that it was to a negligible degree. [image: /var/folders/7m/_0cxbz8s02bdp4z7jxk3pky80000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/5riwEnlxE0AAAAAElFTkSuQmCC]

Figure 1. Funnel plot for immediate posttests.
[image: /var/folders/7m/_0cxbz8s02bdp4z7jxk3pky80000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/tcpU32OQISgAAAABJRU5ErkJggg==]

Figure 2. Funnel plot for delayed posttests.


Additional Analyses of Methodological Variables
Coding
Four variables were coded for the methodological characteristics of the studies: target word unfamiliarity control, participant allocation method, delayed posttest timing, and publication type. For target word unfamiliarity, studies were coded as either (a) direct control: controlled by checking with participants by administering pretests, using nonwords, or including a group that only took posttests without treatments, (b) pilot study: conducting pilot studies to indirectly account for target word unfamiliarity, or (c) others: following researchers’ judgements or not clearly reporting how they ensured the unfamiliarity of target words. Regarding participant allocation method, we coded as (a) random allocation, (b) intact-classes allocation, or (c) systematic allocation (i.e., conditions were decided considering participants’ proficiency, such as reading or working memory capacity, e.g., Choi, 2016). Finally, delayed posttest timing was coded as how many days later the delayed posttest was conducted after the treatment. 
Analysis
	Meta-regression analyses were administered while the influence of test format was controlled. To examine the relationship between learning gains and each methodological variable, we used a meta-regression model including the main effect of each methodological variable as well as Gloss (whether glosses were provided or not) and test format variables. To examine how each methodological variable affects glossing effects, the interaction term between the Gloss variable and each methodological variable was added to the model. 
Results
Target word unfamiliarity control. Among the 42 included studies, 30 studies (71.4%) were direct control, i.e., directly controlled participants unfamiliarity of target words (25 studies administered pretests, 3 studies used non-words, 1 study included a group that only took posttests without treatment, 1 study asked participants for the familiarity of target words after treatment), 8 studies (19.0%) were pilot studies, and 4 studies (9.5%) were Others, i.e., followed researchers’ judgements or did not clearly report how they controlled. The analysis of immediate posttests found that there was no significant main effect (p = .230) or interaction (p = .250), showing that neither learning gains nor glossing effects differ in relation to how unfamiliarity was controlled. The analysis of delayed posttests showed that, although the main effect was not significant (p = .188), the interaction was significant (p = .001). This indicates that unfamiliarity control methods influenced the glossing effects when measured with delayed posttests. Subsequent post hoc tests revealed that no significant difference was found for direct control nor pilot study (p = .475). Others led to 9.9% lower glossing effects than pilot studies (b = -0.099, p = .049) and 13.2% lower than directly controlled studies (b = -0.132, p < .001). These results show that on delayed posttests when studies did not check participants unfamiliarity either directly or indirectly, detected glossing effects were significantly smaller than when prior knowledge was checked.
To ensure that the results of the current meta-analysis were not influenced by studies that did not check participants target word unfamiliarity either directly or indirectly, we reran the whole analysis while excluding these studies. The analysis yielded similar results and confirmed that the current results were likely less influenced by the studies that did not check target word unfamiliarity either directly or indirectly.
Participant allocation method. While the majority of studies (29 studies) adapted random allocation, 10 studies used intact-classes, and 2 studies used systematic allocation. The rest of the study did not clearly report their allocation method. The analyses of immediate and delayed posttests found that there was no significant main effect (p = .659, p = .389, respectively) nor interaction effects (p = .121, p = .814, respectively). 
	Delayed posttest timing. Among the 36 studies administering delayed posttests, the mean number of days between treatment and delayed posttests were 15.9 days (SD = 8.8, Min = 2, Max = 35). The analysis revealed that the main effect was not significant (p = .474), but interaction approached significance (b = -0.003, p = .091), implying that the learning gain that was brought on by glossing disappeared as the number of days between treatment and delayed posttests increased. However, given the small influence represented by its coefficient (i.e., gloss effects decrease 0.3% per day), the influence may be negligible. 

Sensitivity Analyses Regarding the Effect Sizes
There are also two types of studies included in the current meta-analysis, studies that used target words that were all unknown to participants and studies that used target words that could be known to participants but prior knowledge was accounted for by using a pretest (also see Online Supplementary Material 4 for different ES calculation formulas). Although two types of studies were theoretically and mathematically comparable in relative learning gains (i.e., the proportion of unknown words learned), there could be potential bias as to the different methodological approaches (whether target words were all unknown, or partially known and accounted for by a pretest).
[bookmark: _GoBack]Among the 42 included studies in the current meta-analysis, 29 studies (69%) used target words that were all unknown to participants. In order to examine the potential influence of prior vocabulary knowledge, we conducted a sensitivity analysis by re-running the whole analyses while excluding the studies that reported pretest scores. The overall findings were the same as when the studies with pretest scores were included. This reveals that including both types of studies provides robust results. Furthermore, we also ran a moderator analysis using pretest score results as a predictor variable. A similar approach was adopted by a recent meta-analysis on L2 vocabulary acquisition (de Vos, Schriefers, Nivard, & Lemhöfer, 2018). The results showed that pretest score results did not significantly influence the learning gains on both immediate (p = .265) and delayed posttests (p = .271). The effect of glossing was not significantly influenced on immediate (p = .522) and delayed posttests (p = .149). These results indicate that the degree of bias may be none to negligible. 
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