Featural and comprehension information for words in eye-tracking study
Table 1. Feature overlap for words in the taxonomically and perceptually related (TPR) condition.
	Target
	Distractor
	Feature overlap count
	Shared features

	
	
	Overall
	Perceptual
	Taxonomic
	Perceptual

	dog
	horse
	4
	3
	an animal
	has 4 legs, has legs, has a tail

	horse
	dog
	4
	3
	an animal
	has 4 legs, has legs, has a tail

	table
	couch
	3
	2
	furniture
	has 4 legs, has legs

	couch
	table
	3
	2
	furniture
	has 4 legs, has legs

	apple
	banana
	5
	4
	a fruit
	is green, is yellow, is round, has skin

	banana
	apple
	5
	4
	a fruit
	is green, is yellow, is round, has skin

	eyes
	legs
	2
	1
	a body part
	humans have 2

	legs
	eyes
	2
	1
	a body part
	humans have 2

	airplane
	car
	4
	2
	a vehicle
	is fast, made of metal

	car
	airplane
	4
	2
	a vehicle
	is fast, made of metal

	spoon
	fork
	6
	3
	a utensil
	has a handle, made of plastic, made of metal

	fork
	spoon
	6
	3
	a utensil
	has a handle, made of plastic, made of metal




Table 2. Featural overlap for words in the perceptually related (PR) condition.
	Target
	Distractor
	Feature overlap count
	Shared perceptual features

	
	
	Overall
	Perceptual
	

	dog
	table
	2
	2
	has 4 legs, has legs

	horse
	couch
	3
	3
	has 4 legs, has legs, is large

	table
	dog
	2
	2
	has 4 legs, has legs

	couch
	horse
	3
	3
	has 4 legs, has legs, is large

	apple
	eyes
	2
	2
	is green, is round

	banana
	legs
	2
	2
	has skin, is long

	eyes
	apple
	2
	2
	is green, is round

	legs
	banana
	2
	2
	has skin, is long

	airplane
	spoon
	1
	1
	made of metal

	car
	fork
	1
	1
	made of metal

	spoon
	airplane
	1
	1
	made of metal

	fork
	car
	1
	1
	made of metal



Table 3. Comprehension by 18-month-olds of target words.
	Word
	Proportion comprehending

	dog
	0.96

	horse
	0.74

	table
	0.76

	couch
	0.80

	apple
	0.81

	banana
	0.93

	eyes
	0.95

	legs
	0.58

	airplane
	0.86

	car
	0.93

	spoon
	0.92

	fork
	0.74


Note. Proportion column shows the proportion of 18-month-olds in the normative sample of the MBCDI: Words and Gestures form who comprehend the target word. 


Exploratory child-centered clustering coefficient analysis
	As mentioned in the main text, the correlation between clustering coefficient and vocabulary percentile was r(3569) = -.23, p < .001. Although diagnostics on our main model suggested that multicollinearity was not an issue – with variance inflation factors being below four for all predictors – we ran an exploratory model to confirm that clustering coefficient had an effect within children’s vocabularies in addition to across children. To that end, we rescaled each word’s clustering coefficient by subtracting it from the mean clustering coefficient value per child, thereby producing a clustering coefficient measure that reflected the extent to which a word had higher or lower clustering coefficient within a child; the correlation between this new clustering coefficient measure and vocabulary percentile was r (3569) = -.003, p = .865. Using this new clustering coefficient measure, we ran a modified version of the main linear mixed-effects model with log gaze as the dependent variable and condition, clustering coefficient, and vocabulary percentile as independent variables with the same random effects structure as the main model. 
	The results from this exploratory child-centered clustering coefficient model are presented in Table 4. The main effect of condition was of similar magnitude and direction as the main model. Specifically, log gaze in the TPR condition was significantly lower than log gaze in the U condition and in the PR condition though log gaze in the U and PR conditions were not significantly different from one another (see Table 5 and Table 6).

[bookmark: _Ref162801515]Table 4. Exploratory child-centered clustering coefficient model results.
	Effect
	F(df)
	p

	Condition
	F(2, 3413.50) = 10.75
	<.001 ***

	Vocabulary Percentile
	F(1, 120.14) = 0.28
	.595

	CC
	F(1, 17.35) = 0.07
	.792

	Cond x Voc
	F(2, 3411.80) = 1.11
	.331

	Cond x CC
	F(2, 3432.83) = 16.39
	<.001 ***

	Voc x CC
	F(1, 691.63) = 1.42
	.234

	Cond x Voc x CC
	F(2, 3434.86) = 7.66
	<.001 ***


Note. CC = Clustering coefficient; Voc = Vocabulary percentile; Cond = Condition. Ntrials = 3549. Nparticipants = 134. *** p < .001. ** p < .01.

[bookmark: _Ref162801563]Table 5. Estimated log gaze across conditions.
	Condition
	EMM
	95% CI
	z
	p

	U
	0.75
	[0.31, 1.18]
	3.36
	< .001 ***

	PR
	0.70
	[0.27, 1.14]
	3.16
	.002 **

	TPR
	0.39
	[-0.50, 0.82]
	1.74
	.083


Note. EMM = estimated marginal mean on the log gaze scale; CI = confidence interval. *** p < .001. ** p < .01

[bookmark: _Ref162801565]Table 6. Post-hoc tests of differences in log gaze between conditions.
	Difference
	EMM
	95% CI
	z
	p

	U – PR
	0.04
	[-0.12, 0.21]
	0.51
	.466

	U – TPR
	0.36
	[0.19, 0.53]
	4.25
	<.001***

	PR – TPR
	0.32
	[0.15, 0.48]
	-3.74
	<.001***


Note. EMM = estimated marginal mean on the log gaze scale; CI = confidence interval; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. *** p < .001.

Other effects showed differences from the patterns displayed in the main model. The interaction between condition and clustering coefficient was characterized by a trend of log gaze across clustering coefficient for the PR condition that was significantly positive, a trend for the TPR condition that was significantly negative, and a trend for the U condition that was not significantly different from zero (see Table 7). All conditions had trends that were significantly different from the others (see Table 8). Thus, in this model, clustering coefficient for the PR condition displayed a positive trend with log gaze, whereas in the main model, the trend was not significantly different from zero. In both models, the trend for the TPR condition was negative and the trend for the U condition was not significantly different from zero.


[bookmark: _Ref162801653]Table 7. Estimated slope of log gaze with respect to CC across conditions.
	Condition
	b
	95% CI
	z
	p

	U
	0.02
	[-0.14, 0.19]
	0.29
	.770

	PR
	0.23
	[0.07, 0.40]
	2.74
	.006 **

	TPR
	-0.31
	[-0.47, -0.14]
	-3.63
	<.001 ***


Note. Slope of log gaze is with respect to changes of clustering coefficient of 0.1 units, a range that spans 10% of the possible total range of clustering coefficient. CI = confidence interval; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. *** p < .001. ** p < .01.

[bookmark: _Ref162801668]Table 8. Post-hoc tests of differences between conditions in slope of log gaze with respect to CC.
	Difference
	b
	95% CI
	z
	p

	U – PR
	-0.21
	[-0.39, -0.02]
	-2.18
	.029 *

	U – TPR
	0.33
	[0.15, 0.52]
	3.50
	<.001 ***

	PR – TPR
	0.54
	[0.35, 0.72]
	6.58
	<.001 ***


Note. Slope of log gaze is with respect to changes of clustering coefficient of 0.1 units, a range that spans 10% of the possible total range of clustering coefficient. CI = confidence interval; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. *** p < .001. * p < .05.

An additional contrast with the main model was found in the nonsignificant interaction between condition and vocabulary percentile. Nevertheless, vocabulary percentile still exerted an effect on the strength of the interaction between clustering coefficient and condition, as seen in the significant three-way interaction between clustering coefficient, vocabulary percentile, and condition. Just as observed in the main model, the three-way interaction for this exploratory model as characterized by interaction contrasts showed a significant interaction between vocabulary percentile and clustering coefficient for the TPR condition only, F(1, 2166.14) = 12.65, p < .001. There was a marginally significant interaction for the PR condition, F(1, 2409.33) = 3.26, p = .071, and no significant interaction for the U condition, F(1, 2271.49) = 0.22, p = .637. Specifically, in the TPR condition, the trend of log gaze across clustering coefficient was significantly more negative for children with the highest vocabulary percentiles than for children with the lowest vocabulary percentiles (see Figure 1).
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[bookmark: _Ref162801832]Figure 1. Trend of clustering coefficient with log gaze across condition and vocabulary percentile. Trend is with respect to changes of clustering coefficient of 0.1 units, a range that spans 10% of the possible total range of clustering coefficient. Ranges indicate 95% confidence intervals. CC = clustering coefficient; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related.

In summary, the results for this exploratory child-centered clustering coefficient model agreed in the large part with the main model in that clustering coefficient negatively affected target looking in the TPR condition primarily for children with larger vocabulary sizes. We additionally observed that clustering coefficient facilitated target looking in the PR condition primarily for children with larger vocabulary sizes. 



Exploratory late talker analysis
	As about half of our sample had vocabulary sizes consistent with late talking, we ran a supplemental model to examine whether late talkers (LTs) differed from children with typical development (TD) at a group level. Specifically, we modified the main model for Experiment 1 by replacing the continuous vocabulary percentile measure with a binary group variable (TD vs. LT). Table 9 shows the results from this linear mixed-effects model. Just as in the main model, a main effect of condition was driven by less robust looking for the condition with highest semantic overlap (TPR), while conditions with no overlap (U) and perceptual overlap (PR) did not differ from each other (see Table 10).

[bookmark: _Ref138235071]Table 9. Experiment 1 mixed-effects model results.
	Effect
	F(df)
	p

	Condition
	F(2, 3406.58) = 11.55
	<.001 ***

	Group
	F(1, 155.73) = 0.01
	.921

	CC
	F(1, 17.15) = 0.04
	.854

	HC
	F(1, 578.8) = 0.03
	.868

	Cond x Group
	F(2, 3406.65) = 7.85
	<.001 ***

	Cond x CC
	F(2, 3418.17) = 5.22
	.005 **

	Cond x HC
	F(2, 3414.47) = 2.68
	.068

	Group x CC
	F(1, 338.01) = 0.02
	.885

	Group x HC
	F(1, 566.57) = 0.57
	.452

	Cond x Group x CC
	F(2, 3419.76) = 2.97
	.051

	Cond x Group x HC
	F(2, 3415.67) = 0.23
	.795


Note. CC = clustering coefficient; HC = harmonic centrality; Cond = condition. Ntrials = 3549. Nparticipants = 136. *** p < .001. ** p < .01.

[bookmark: _Ref160105234]Table 10. Estimated marginal means of log gaze by condition.
	Condition
	EMM
	95% CI
	z
	p

	U
	0.73
	[0.29, 1.16]
	3.24
	.001**

	PR
	0.71
	[0.27, 1.15]
	3.18
	.002**

	TPR
	0.33
	[-0.11, 0.77]
	1.49
	.136


Note. EMM = estimated marginal mean on the log gaze scale; CI = confidence interval; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. ** p < .01

Again, mirroring in the main model’s finding of a significant interaction between condition and vocabulary percentile, there was a significant interaction between condition and group, suggesting that late talking status did not have the same effect on recognition across conditions. Specifically, group was not associated with word recognition in the U condition, EMMTD-LT = -0.06, z = -0.37, p = .714 (see Table 11 for EMMs by group). In contrast, just as in the main model, in the PR condition, children with typical development showed more accurate word recognition than late talkers, EMMTD-LT = 0.38, z = 2.45, p = .014, while this pattern was reversed in the TPR condition, EMMTD-LT = -0.35, z = -2.29, p = .022.














[bookmark: _Ref160105358]Table 11. Estimated marginal means of log gaze by group across conditions.
	Group
	Condition
	EMM
	95% CI
	z
	p

	TD
	U
	0.70
	[0.23, 1.16]
	2.94
	.003 **

	
	PR
	0.90
	[0.43, 1.37]
	3.78
	<.001 ***

	
	TPR
	0.16
	[-0.31, 0.62]
	0.66
	.510

	LT
	U
	0.75
	[0.29, 1.21]
	3.20
	.001 **

	
	PR
	0.52
	[0.06, 0.98]
	2.22
	.026 *

	
	TPR
	0.51
	[0.05, 0.97]
	2.17
	.030 *


Note. EMM = estimated marginal mean on the log gaze scale; CI = confidence interval; TD = typically developing; LT = late talking; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. *** p < .001. ** p < .01. * p < .05.

An additional similarity between this model and the main model was the significant interaction between condition and clustering coefficient, which showed similar effects of clustering coefficient across conditions (Table 12). Specifically, there was no effect of CC on word recognition in the U condition or PR condition, but it was associated with poorer word recognition in the TPR condition.

[bookmark: _Ref160105564]Table 12. Estimated slope of log gaze with respect to CC across conditions.
	Condition
	b
	95% CI
	z
	p

	U
	0.04
	[-0.12, 0.20]
	0.50
	.614

	PR
	0.11
	[-0.05, 0.27]
	1.30
	.195

	TPR
	-0.18
	[-0.34, -0.02]
	-2.22
	.026*


Note. Slope of log gaze is with respect to changes of clustering coefficient of 0.1 units, a range that spans 10% of the possible total range of clustering coefficient. CI = confidence interval; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. EMM = estimated marginal mean on the log gaze scale. * p < .05.

A final point of similarity between this model and the main model was the similar pattern of interaction between CC and condition across groups. In the main model, a significant three-way interaction between condition, vocabulary percentile, and clustering coefficient showed that in the TPR condition, target word recognition was significantly and negatively impacted for high-CC words when children had a larger vocabulary. In this model, just as in the main model, a marginally significant three-way interaction between condition, group, and clustering coefficient, p = .051, showed that the interaction between vocabulary percentile and clustering coefficient was driven by the TPR condition (and not the U or PR condition, see Table 13). Specifically, children with typical development experienced extensive interference for higher-CC words in the TPR condition only, whereas this relation was not observed for late talkers.

[bookmark: _Ref177132906]Table 13. Test of significance of interaction between group and CC by condition.
	Condition
	F(df)
	p

	U
	F(1, 1798.68) = 0.53
	  .467

	PR
	F(1, 1448.08) = 1.02
	.313

	TPR
	F(1, 1379.57) = 3.98
	   .046 *


Note. CC = clustering coefficient; U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related. * p < .05.


Exploratory cluster-based permutation analysis
	One concern about windowed eye-tracking analyses is that they may mask small effects that quickly pop into and out of existence within the time window. Based on reviewer feedback, we conducted an exploratory cluster-based permutation analysis (Maris & Oostenveld, 2007) to determine whether our planned windows masked small effects. Cluster-based permutation testing can identify clusters of significantly different values in time-series data while controlling for the family-wise error rate. To make our data compatible with this analysis, we needed to dichotomize variables that in our main analysis were continuous, namely vocabulary size and clustering coefficient (CC). Vocabulary size was dichotomized as typically developing (TD) vs. late talking (LT), using a 20th percentile cutoff (Heilmann et al., 2005). Clustering coefficient was dichotomized as high vs. low CC, using a median split across the dataset. 
	We conducted two comparisons to examine the three-way interaction we observed in the main analysis between experimental condition, vocabulary size, and CC. For comparison 1, within experimental conditions (U, PR, TPR) and vocabulary size groups (TD, LT), we compared log gaze for higher- and lower-CC words. For comparison 2, within experimental conditions (U, PR, TPR) and CC (higher, lower), we compared log gaze for TD and LT participants. For each comparison, individual linear mixed-effects models were conducted within each 50-ms time bin. Random intercepts for participant and target item were included. Significantly different comparisons were identified using a t threshold of 1.96. We selected this relatively liberal threshold because it would have the best chance to identify small effects that may have been masked in the main analysis. The t statistics of contiguous ranges of significantly different bins were added together to form the cluster mass t statistic for that cluster. Separately, the data were randomly shuffled (within participants for comparison 1 and across conditions for comparison 2) and the t-test procedure above was repeated 1,000 times. To determine whether a cluster was significant, we compared the cluster mass t statistic for each identified cluster in the actual data to the distribution of cluster mass t statistics in the randomly shuffled data. The output of this procedure was an empirical p value for each cluster that reflected how likely it was that the observed cluster would be as large or larger by random chance alone.
	Figure 2 and Table 14 show the significant and insignificant clusters for comparison 1 and Figure 3 and Table 15 show the clusters for comparison 2. The results closely mirror the results from the planned analyses presented in the main text. Specifically, Figure 2 and Table 14 show that the effect of high vs. low CC was evident only for children with larger vocabulary sizes (TD children) in the TPR condition and Figure 3 and Table 15 show that the effect of vocabulary size (TD vs. LT) was evident only for higher-CC words in the TPR condition. Therefore, we can conclude that there is no evidence that our planned windowed analysis masked smaller significant effects in the data.
[image: ]
[bookmark: _Ref205884883]Figure 2. Cluster-based permutation test results comparing higher- and lower-CC words within group and condition. Red regions denote areas of significant clusters, p < .05, while yellow regions denote areas of insignificant clusters, p > .05. Dashed lines show bounds at +/- 1.96 used to determine clusters. U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related.

[bookmark: _Ref205884923]Table 14. Comparison 1 cluster analysis results.
	Condition
	Vocabulary group
	Range
	Direction
	Cluster t
	Cluster p

	U
	TD
	-
	-
	-
	-

	
	LT
	-
	-
	-
	-

	PR
	TD
	950-1000
	High CC > Low CC
	4.75
	.229

	
	LT
	-
	-
	-
	-

	TPR
	TD
	650-750
	Low CC > High CC
	-6.57
	.114

	
	
	950-1900
	Low CC > High CC
	-53.41
	<.001

	
	LT
	-
	-
	-
	-


Note. Range is provided in ms. U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related; TD = typically developing; LT = late talking; CC = clustering coefficient.
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[bookmark: _Ref205884911]Figure 3. Cluster-based permutation test results comparing TD and LT within CC and condition. Red regions denote areas of significant clusters, p < .05, while yellow regions denote areas of insignificant clusters, p > .05. Dashed lines show bounds at +/- 1.96 used to determine clusters.

[bookmark: _Ref205884931]Table 15. Comparison 2 cluster analysis results.
	Condition
	CC
	Range
	Direction
	Cluster t
	Cluster p

	U
	Low
	-
	-
	-
	-

	
	High
	-
	-
	-
	-

	PR
	Low
	-
	-
	-
	-

	
	High
	1000-1150
	TD > LT
	-9.20
	.102

	TPR
	Low
	-
	-
	-
	-

	
	High
	950-1850
	LT > TD
	45.16
	<.001


Note. Range is provided in ms. U = unrelated; PR = perceptually related; TPR = taxonomically and perceptually related; CC = clustering coefficient; TD = typically developing; LT = late talking.
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