Supplemental Materials 
Supplemental Analysis A: Contrasts within ANCOVA on Learning Outcomes 
First, we conducted the same contrasts as our pre-registered analyses reported in the main article but while including drawing pre-test score, definitions pre-test score, and spatial ability score as covariates. As noted in the main article, all of the findings below are consistent with results from the pre-registered analyses.  
Comprehension Test 
Translation groups significantly outperformed the non-translation groups on the comprehension test, F(1,145) = 15.56, p < .001, η2 = .09. Definitions pre-test, F(1,145) = 8.49, p = .004, and spatial ability, F(1,145) = 16.60, p < .001, were statistically significant covariates, but drawing pre-test was not, F(1,145) = 1.43, p = .234. 
Translation groups significantly outperformed the control group on the comprehension test, F(1,113) = 6.38, p = .013, η2 = .05. Definitions pre-test, F(1,113) = 20.94, p < .001, and spatial ability, F(1,113) = 11.89, p < .001, were statistically significant covariates, but drawing pre-test was not, F(1,113) = 0.57, p = .811. 
Drawing Test 
	Translation groups did not significantly differ from non-translation groups on the drawing test, F(1,145) = 0.56, p = .813. Drawing pre-test, F(1,145) = 9.13, p = .003, and spatial ability F(1,145) = 11.06, p = .001, were statistically significant covariates, but definition pre-test was not, F(1,145) = 1.62, p = .205. 
	Translation groups did not significantly differ from the control group on the drawing test, F(1,113) = 2.42, p = .123. Drawing pre-test was a statistically significant covariate, F(1,113) = 9.10, p = .003, but definitions pre-test, F(1,113) = 3.74, p = .056, and spatial ability, F(1,113) = 2.20, p = .141, were not. 


Transfer Test
	Translation groups did not significantly differ from non-translation groups on the transfer test, F(1,145) = 0.25, p = .619. Definitions pre-test, F(1,145) = 27.89, p < .001, and spatial ability, F(1,145) = 17.71, p < .001, were statistically significant covariates. 
	Translation groups did not significantly differ from the control group on the transfer test, F(1,113) = 1.77, p = .187. Definitions pre-test, F(1,113) = 22.08, p < .001, and spatial ability, F(1,113) = 11.55, p < .001, were statistically significant covariates, but drawing pre-test was not, F(1,113) = 2.46, p = .120. 
Supplemental Analysis B: 2 x 2 ANCOVA on Learning Outcomes 
We also conducted 2 x 2 ANCOVA with learning activity and learning material as between-subjects factors, learning outcomes and dependent variables, and drawing pre-test score, definitions pre-test score, and spatial ability score as covariates.  As mentioned in the main article, the results from the comprehension and transfer test were consistent with the pre-registered analyses (which do not include covariates). Only the results of from drawing test differed from the pre-registered analysis, which we report in the main article and below. 
Comprehension Test 
	There was a statistically significant learning material by learning activity interaction, F(1,143) = 16.20, p < .001, η2 = .10, but not a significant main effect of learning activity, F(1,143) = 0.06, p = .80, or learning material, F(1,143) = 2.00, p = .160. Definitions pre-test, F(1,143) = 8.08, p = .005, and spatial ability, F(1,143) = 14.63, p < .001, were statistically significant covariates, but drawing pre-test was not, F(1,143) = 1.28, p = .260. 
Follow-up simple effects analyses indicated that drawing from text was significantly more effective than drawing from diagrams (p < .001), but explaining from diagrams was not significantly more effective than explaining from text (p = .059). Furthermore, drawing from text was significantly more effective than explaining from text (p = .007), and explaining from diagrams was significantly more effective than drawing from diagrams (p = .004). 
Drawing Test 
There was a statistically significant main effect of learning activity, such that the draw groups outperformed the explain groups, F(1,143) = 7.01, p = 009, η2= .05. There was not a significant main effect of learning material, F(1,143) = 2.02, p = .157, or a significant learning material by learning activity interaction, F(1,143) = < .001, p = .995. The drawing pre-test, F(1,143) = 7.62, p = .007, and spatial ability, F(1,143) = 15.25, p < .001, were statistically significant covariates, but the definitions pre-test was not, F(1,143) = 2.74, p = .100. 
Transfer Test 
	There was a statistically significant main effect of learning activity, such that the explain groups outperformed the draw groups, F(1,143) = 5.96, p = .016, η2= .04. There was not a statistically significant main effect of learning material, F(1,143) = 0.19, p = .667, or a significant learning material by learning activity interaction, F(1,143) = 0.41, p = .526. Definitions pre-test, F(1,143) = 24.87, p < .001, and spatial ability, F(1,143) = 14.68, p < .001, were statistically significant covariates, but drawing pre-test was not, F(1,143) = 3.22, p = .075. 

