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SUPPLEMENTARY MATERIAL
T-test Analyses of Recognition and Mispronunciation Sensitivity
[bookmark: _GoBack]In addition to the mixed effects regression analyses reported in the main paper, we conducted a series of t-test analyses of children’s word recognition and mispronunciation sensitivity (also pre-registered). These t-test analyses followed the same basic logic of the regression analyses in that they tested 1) whether infants looked more to an image when it was the named target (recognition), and 2) whether infants’ target looking was higher in correct pronunciation trials compared to mispronunciation trials (mispronunciation sensitivity).
For the recognition t-tests, we computed an average difference score for each subject—for the average item pair, what was the proportion looking to X when X was the target, minus when X was the distracter—and tested the directional hypothesis that these subject means were significantly greater than chance (i.e., 0, which would be the expected difference if which image was the named target did not affect proportion image looking). Considering subjects’ looking behavior in the correct pronunciation trials, we found that the sample as a whole performed significantly above chance (t(96) = 3.08, p = 0.001), as did the 12- to 14-month-olds (t(32) = 3.22, p = 0.001), and the 9- to 11-month-olds (t(31) = 1.84, p = 0.038), but not the 6- to 8-month-olds (t(31) = -0.09, p = 0.535). These results match the results obtained in the mixed effects regression analysis.
We also conducted t-tests to assess each age group’s recognition across the correct pronunciation and mispronunciation trials combined. Including both types of trials in subjects’ recognition scores did not change the conclusions for the youngest age group, and brought down performance in the middle and oldest age group. With the mispronunciation trials included, the sample as a whole still showed significantly above-chance recognition (t(96) = 2.63, p = 0.005), as did the 12- to 14-month-olds (t(32) = 2.54, p = 0.008), but not the 9- to 11-month-olds (t(31) = 0.67, p = 0.255) or the 6- to 8-month-olds (t(31) = 1.04, p = 0.153).
To assess each age group’s mispronunciation sensitivity over subjects, we tested whether subjects’ average target looking on correct pronunciation trials was significantly greater than their average target looking on mispronunciation trials using paired samples t-tests, or the non-parametric equivalent (Wilcoxon signed rank test) when the data were significantly different from normal (oldest age group). These analyses found no significant mispronunciation effect among the 6- to 8-month-olds (t(31) = -0.09, p = 0.537) or the 9- to 11-month-olds (t(31) = 0.366, p = 0.358), and a significant effect among the 12- to 14-month-olds (M = 0.04, SE = 0.02, p = 0.03 by Wilcoxon signed rank test). These results only partially align with those of the mixed effects regression analysis (which found a marginal effect among the 9- to 11-month-olds), likely because t-testing over subject means cannot account for item-level variability (e.g., Figure S1) or trial-level variables like whether the infant happened to be looking at the correct target picture at target-word onset (location_at_onset).
Item by Item Results for the 9- to 11-Month-Old Group
Figure S1 shows correct pronunciation and mispronunciation target fixation proportion means item by item, averaging over results from children in the middle age group (911 months). 
[image: ]
Figure S1. Item by item target looking in 9- to 11-month-olds. Target items are arrayed according to average picture salience, with the least-favored pictures at left (bottle, window) and the most-preferred pictures at right (foot, kitty). Green circles indicate mean target fixation on correct-pronunciation (CP) trials; orange triangles indicate looking on mispronunciation (MP) trials. These points are connected with a line: green when CP looking was greater than MP looking, orange for the reverse.
Looking Behavior in the First 2000 Milliseconds after Target Word Onset
For our primary analysis window, we considered looking behavior from 367 ms to 3500 ms after target-word onset, following previous work with young infants (e.g., Bergelson & Swingley, 2012). In a secondary analysis (also pre-registered), we conducted the same mixed effects logistic regression analyses with proportion looking to each image computed over a shorter window from 367 ms to 2000 ms after target-word onset, as has been used for older infants (e.g., Swingley & Aslin, 2002).
The results of the recognition model were consistent across the two different windows (Table 2, Table S1). Within the shorter window, as we found using the longer window, named targets elicited significantly more looking than unnamed distracters on average across the sample, and among the 12- to 14-month-old (β = 0.50, SE = 0.18, p = 0.005, odds ratio = 1.65) and 9- to 11-month-old (β = 0.40, SE = 0.19, p = 0.033, odds ratio = 1.49) groups individually, indicating successful recognition. The significant effect of side (was the image on the left or right side of the computer screen) observed only in the shorter window (Table S1) did not persist (β = -0.11, SE = 0.07, p = 0.119) after adding a by-subject random slope for side, suggesting that certain children, rather than the sample as a whole, may have been Left-biased in the first 2000 ms.


Table S1. Recognition model results over a shorter analysis window (367 ms to 2000 ms), for correct pronunciation trials only. Results of a mixed effects logistic regression model predicting trial-level looking to a particular image (proportion_x_looking) from whether that image or the other image in the pair was named (x_named). The model was estimated using by-item and by-subject random intercepts and random slopes for x_named, and p-values were calculated via Wald z-tests.
	Coefficient
	Beta
	SE
	Z
	p

	(Intercept)
	-0.02
	0.07
	-0.33
	0.744

	X named (true vs. on average)
	0.14
	0.05
	2.64
	  0.008*

	Age group (6-8 months vs. 9-11 months)
	0.04
	0.11
	0.36
	0.721

	Age group (9-11 months vs. 12-14 months)
	0.00
	0.11
	0.02
	0.985

	Location at onset (already fixating x vs. on average)
	0.60
	0.06
	10.52
	<0.001*

	Salience
	2.69
	0.29
	9.34
	<0.001*

	Side (right vs. on average)
	-0.11
	0.05
	-2.40
	  0.016*

	X named : Age group (6-8 months vs. 9-11 months)
	-0.22
	0.13
	-1.68
	0.092

	X named : Age group (9-11 months vs. 12-14 months)
	-0.05
	0.13
	-0.40
	0.688

	Number of observations: 2412. Groups: item (16), subject (94).

	* p < 0.05.


	For the condition (correct pronunciation vs. mispronunciation) model, only the longer 367- to 3500-ms window yielded a significant effect of condition across the sample (Table 3). Within the shorter 367- to 2000-ms window, correct pronunciations elicited only marginally more target looking than mispronunciations on average (Table S2). As in the primary analysis, however, there was a significant interaction between condition and location_at_onset (whether the child happened to be fixating the target picture at target-word onset). Considering the condition contrast estimate for each level of location_at_onset revealed a significant advantage for correct pronunciations over mispronunciations on target-initial trials (β = 0.49, SE = 0.14, p = 0.001) but no significant difference on distracter/off-target-initial trials (β = -0.14, SE = 0.11, p = 0.223). This was also true within age groups. Using the shorter window, the 9- to 11-month-olds and 12- to 14-month-olds exhibited a significant condition effect only in target-initial trials (911 months: β = 0.51, SE = 0.19, p = 0.008, odds ratio = 1.67; 1214 months: β = 0.54, SE = 0.18, p = 0.003, odds ratio = 1.72), not on average (911 months: β = 0.20, SE = 0.16, p = 0.217, odds ratio = 1.21; 1214 months: β = 0.23, SE = 0.15, p = 0.121, odds ratio = 1.26), in contrast to the primary analysis over the longer window.


Table S2. Mispronunciation sensitivity model results over a shorter analysis window (367 ms to 2000 ms). Results of a mixed effects logistic regression model predicting trial-level looking to the target image (proportion_target_looking) from condition (correct pronunciation vs. mispronunciation). The model was estimated using by-item and by-subject random intercepts and random slopes for condition, and p-values were calculated via Wald z-tests.
	Coefficient
	Beta
	SE
	Z
	p

	(Intercept)
	0.12
	0.06
	2.12
	  0.034*

	Condition (correct pronunciation vs. on average)
	0.09
	0.05
	1.90
	  0.058 .

	Age group (6-8 months vs. 9-11 months)
	-0.14
	0.11
	-1.30
	0.194

	Age group (9-11 months vs. 12-14 months)
	-0.02
	0.11
	-0.23
	0.814

	Location at onset (already fixating target vs. on average)
	0.33
	0.05
	7.06
	<0.001*

	Salience
	2.96
	0.28
	10.72
	<0.001*

	Side (right vs. on average)
	0.03
	0.06
	0.57
	0.568

	Condition : Age group (6-8 months vs. 9-11 months)
	-0.04
	0.11
	-0.40
	0.687

	Condition : Age group (9-11 months vs. 12-14 months)
	-0.02
	0.11
	-0.16
	0.870

	Location at onset : Condition
	0.16
	0.05
	3.47
	  0.001*

	Number of observations: 2405. Groups: item (16), subject (94).

	. p < 0.1. * p < 0.05.


Non-Linearities in How Target Looking Increases with Age
	Previous work suggests that word recognition in the “looking-while-listening” or “language-guided-looking” task may improve suddenly around 12 months rather than increasing linearly with age (“the comprehension boost”; Bergelson, 2020). It is an open question whether recognition of mispronunciations increases in the same way. To explore this possibility in our data, we fit generalized additive models (using the mgcv package (Wood, 2017)) predicting correct-pronunciation or mispronunciation target looking from age measured continuously, and tested whether these models provided a significant improvement over the corresponding linear models (Figure S2). Generalized additive models use penalized regression splines to estimate flexible, non-linear relationships between a covariate and a response variable, without requiring the function shape to be known in advance, and can be compared to simpler linear models using nested model comparison. As in previous work on this question, we considered each subject’s average performance, here operationalized as their mean target looking for the condition. In line with Bergelson's (2020) proposed comprehension boost, we found that a generalized additive model provided a significantly better fit (p = 0.026 by Likelihood Ratio Test) than a linear model of the relationship between age and correct-pronunciation target looking. Target looking in the mispronunciation trials, on the other hand, showed no such non-linear improvement. Considering mispronunciation trials, the generalized additive model did not provide any significant improvement over a linear model (p = 0.543 by Likelihood Ratio Test).
[image: ]
Figure S2. Proportion target looking in each condition (correct pronunciations (green) vs. mispronunciations (orange)) as a non-linear function of age. The points represent subject means, and lines indicate a generalized additive model fit (target_looking ~ s(age_in_cont_months, bs = "cs", gamma=1.5)) over the data.
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