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Segmentation
Table i. Trial details for the segmentation task, including number of datapoints per trial (filtered data).
	Trial
	Trial Type
	Item
	Presentation Location
(left or right)
	No. data points

	1
	Word
	bagaso
	R
	66

	2
	Part-word
	mufeba
	L
	59

	3
	Word
	limufe
	L
	53

	4
	Word
	ligafe
	R
	54

	5
	Part-word
	gasoli
	R
	60

	6
	Word
	bamuso
	L
	53

	7
	Part-word
	sobamu
	R
	48

	8
	Part-word
	feliga
	L
	50

	9
	Word
	bamuso
	R
	55

	10
	Part-word
	mufeba
	R
	52

	11
	Word
	bagaso
	L
	39

	12
	Word
	limufe
	R
	41

	13
	Part-word
	gasoli
	L
	41

	14
	Part-word
	feliga
	R
	37

	15
	Word
	ligafe
	L
	39

	16
	Part-word
	sobamu
	L
	37



[image: C:\Users\rebfro\AppData\Local\Temp\Temp1_Re__17SL_paper.zip\Seg_pirate_all.png]
Figure i. Pirate plots depicting the distrbution of looking times on the segmentation task, given for part-words (top panel) and words (bottom panel), given for each trial.

[image: ]
Figure ii. Pirate plots depicting the looking times on the segmentation task, given for words and part-words, with individual trials numbered.

Segmentation task: Residualisation analysis
Table ii. Summary of the output of mixed effects analysis using residualised segmentation scores.
	Term
	Beta
	SE
	t
	Chi-sq
	p

	(Intercept)
	-21.67
	155.51
	-0.14
	NA
	NA

	seg_trial_type1
	-454.64
	105.36
	-4.32
	18.24
	< .001



In our study, we prioritised assessment of individual differences, and controlled for this statistically to test for effects at the group level. In the manuscript, we do this by adding a fixed effect of trial to the model first, and comparing subsequent effects to this. To examine the robustness of this finding, we performed supplementary exploratory analyses which dealt with trial in a different way; by residualising looking time against trial, and performing mixed-effects analysis using the residualised scores to see whether our effect persisted once variance associated with trial order was accounted for. The maximal model that converged contained subject as a random intercept, with no random slopes. The model found that an effect of trial type was present, even when controlling for variance in looking times explained by trial number - confirming the results reported in the manuscript.
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Figure iii. Residualised looking times on the segmentation task (residualised against trial), given for words and part-words

Segmentation task LMER with Raw (unfiltered) data
Overall, infants average looking time for word trials was M = 4152.94 ms, and for part-word trials was M = 3211.30 ms. Trends in the means indicate an overall difference in looking to each type of trials. The direction of this difference is contrary to that demonstrated in Marchetto and Bonatti (2015), but is in line with that demonstrated in the manuscript for the filtered dataset.
Linear mixed effects analysis was performed on the raw data for the segmentation trials (Baayen et al., 2008). This analysis modelled the probability (log odds) of looking times considering variation across participants and materials, as well as across the two types of test items (words and part-words), to determine whether these differentially affected looking behaviour. A summary of the final model is reported in Table ii.
As with the analysis reported in the manuscript, the model was built incrementally, and was initially fitted specifying random effects of subject, gender, and stimuli location, to account for variation in performance across participants and across items displayed on either the left or right of the screen. Random effects and slopes were omitted if the model failed to converge with their inclusion. We then added fixed effects and interactions for trial and test item type, with significant main effects/interactions being retained in the model. 
The linear mixed effects analysis revealed a significant effect of trial order, with looking times decreasing as anticipated over the course of the session (model fit improvement over model containing random effects: (1)2 = 105.39, p < .001). Likelihood ratio test comparisons indicated that model fit was significantly improved when we added trial type, trial order and an interaction term for trial type and trial order, with infants’ looking to words and part-words changing over the course of the task (model fit improvement over model containing just main and random effects: (1)2  = 9.732, p = .002). This interaction is likely to be a product of habituation, as the difference in looking times for word versus part-word trials reduces over the course of the session.
Crucially, there was a significant effect of trial type, over and above the effect of trial order, indicating that infants responded differently to words and part-words (model fit improvement over model containing random effects and a main effect of trial order: (1)2  = 3.986, p = .046),  suggesting that they had segmented the words from the speech stream. 

Table iii. Summary of the linear mixed-effects model of (log odds) looking times on the segmentation trials, given for the raw data. 
	
Fixed effects

	Estimated
coefficient
	
SE
	
Wald confidence intervals
    2.50%         97.50%

	
t value

	
	
	
	
	
	

	(Intercept)
	4866.412
	506.8
	3873.108
	5859.715
	9.602

	Trial
	-193.573
	38.69
	-267.415
	-115.732
	-4.951

	Trial type
	1841.53
	498.84
	863.805
	2819.255
	3.692

	Trial * Trial type
	-166.905
	53.61
	-272.153
	-61.657
	-3.108

	
	
	
	
	
	

	
Random effects
	
Variance
	
Std. Dev.
	
	
	

	Subject (Intercept)
	1535473
	1329.1
	
	
	

	   Trial Type (slope)
	74882
	273
	
	
	

	L_or_R (Intercept)
	176642
	420.3
	
	
	

	
	
	
	
	
	


 1021 observations, 71 participants. R syntax for the final model is: lmer (total_looking ~ trial*seg_trial_type + (1|L_or_R) + (1+trial_type|Subject), data = seg_raw_data , REML = TRUE)







Generalisation
Table iv. Trial details for the generalisation task, including number of datapoints per trial (filtered data).
	Trial
	Trial Type
	Item
	Presentation Location
(left or right)
	No. data points

	1
	Non-word
	solivey
	L
	56

	2
	Rule-word
	baniso
	R
	46

	3
	Rule-word
	lidufey
	L
	41

	4
	Non-word
	febadu
	R
	44

	5
	Rule-word
	bapowso
	L
	37

	6
	Non-word
	powsoba
	R
	36

	7
	Non-word
	nifeli
	L
	34

	8
	Rule-word
	liveyfe
	R
	35

	9
	Rule-word
	lidufey
	R
	36

	10
	Non-word
	powsoba
	L
	27

	11
	Rule-word
	bapowso
	R
	35

	12
	Non-word
	febadu
	L
	29

	13
	Rule-word
	baniso
	L
	24

	14
	Non-word
	solivey
	R
	26

	15
	Rule-word
	liveyfe
	L
	21

	16
	Non-word
	nifeli
	R
	22
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	Figure iv. Pirate plots depicting the distrbution of looking times on the generalisation task, given for non-words (top panel) and rule-words (bottom panel), given for each trial.
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Figure v. Pirate plots depicting the looking times on the generalisation task, given for non-words and rule-words, with individual trials numbered.


Generalisation: residualisation analysis
Table v. Summary of the output of mixed effects analysis using residualisied generalisation scores.
	Term
	Beta
	SE
	t
	Chi-sq
	p

	(Intercept)
	-19.98
	134.20
	-0.15
	NA
	NA

	gen_trial_type1
	311.32
	111.98
	2.78
	7.58
	= .006



As for the segmentation data, we fit an additional exploratory mixed-effects model to the infant’s looking times residualised against trial number. The model that converged contained subject as a random intercept. The model found that an effect of trial type exists when controlling for the variance associated with trial number – confirming the results reported in the manuscript.
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Figure vi. Residualised looking times on the segmentation task (residualised against trial), given for non-words and rule-words

Generalisation task results: raw (unfiltered) data
Overall, infants' average looking time for rule-word trials was M = 2697.44 ms, and for non-word trials was M = 3408.93 ms, indicating an overall difference in looking to each type of trials.
Linear mixed effects analysis was performed on the raw data for the generalisation trials (Baayen et al., 2008). This analysis modelled the probability (log odds) of looking times considering variation across participants and materials, as well as across the two types of test items (rule-words and non-words), to determine whether infants looked differently to rule-words and non-words at test. A summary of the final model is reported in Table iv.
As with the analysis described in the manuscript, the model was built incrementally, and was initially fitted specifying random effects of subject, gender, and stimuli location, to account for variation in performance across participants and across items displayed on either the left or right of the screen. Random effects and slopes were omitted if the model failed to converge with their inclusion. We then added fixed effects and interactions for trial and test item type, with significant main effects/interactions being retained in the model. 
As expected, there was again a significant effect of trial order, with looking times decreasing over the course of the session (model fit improvement over model containing random effects: (1)2 = 23.653, p < .001). Again, likelihood ratio test comparisons indicated that model fit was significantly improved when we added trial type, trial order and the interaction term for trial type and trial, with infants’ looking to rule-words and non-words changing over the course of the task (model fit improvement over model containing just main and random effects: (1)2  = 6.288, p = .012. 
Critically, however, there was a significant effect of trial type over and above trial order, indicating that infants responded differently to rule-words and non-words (model fit improvement over model containing random effects and a main effect of trial: (1)2  = 7.216, p = .007, suggesting that infants were sensitive to the structure of the words in the speech stream.

Table vi. Summary of the linear mixed-effects model of (log odds) looking times on the generalisation trials for the raw data. 
	
Fixed effects

	Estimated
coefficient
	
SE
	
Wald confidence intervals
    2.50%         97.50%

	
t value

	
	
	
	
	
	

	(Intercept)
	5227.63
	497.553
	4252.441
	6202.814
	10.507

	Trial
	-237.08
	43.27
	-321.884
	-152.277
	-5.479

	Trial type
	-2010.35
	556.73
	-3101.525
	-919.169
	-3.611

	Trial * Trial type
	162.30
	62.94
	38.932
	285.668
	2.578

	
	
	
	
	
	

	
Random effects
	
Variance
	
Std. Dev.
	
	
	

	Subject (Intercept)
	1510626
	1229.1
	
	
	

	     Trial type (slope)
	146241
	382.4
	
	
	

	L_or_R (Intercept)
	148103
	384.8
	
	
	

	
	
	
	
	
	


818 observations, 66 participants. R syntax for the final model is: lmer (total_looking ~ trial*gen_trial_type + (1|L_or_R) + (1+gen_trial_type||subject), data = gen_raw_data , REML = TRUE)
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