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1. Information on the “audio steps” used as Ambiguous stress
The SW and WS stress patterns employed respectively the Audio Steps 1 and 7 in the 7-step F0 continuum of the auditory materials presented by Bujok and colleagues (2025), which are publicly available at https://osf.io/4d9w5/. The Audio Steps selected for the Ambiguous Stress Pattern are described in Table S1. These Audio Steps were selected according to the averaged proportion of SW responses across BeatOn1 and BeatOn2 in the audiovisual condition of Experiment 2 in Bujok and colleagues’ (2025) study, as retrieved from the publicly available materials.
Table S1
Audio steps selected for the Ambiguous Stress level.
	IPA transcription
	Audio Step from Bujok et al. (2025) selected as Ambiguous Stress
	Proportion of SW responses

	/ka.nɔn/
	5
	0.37

	/kɔn.tɛnt/
	3
	0.49

	/sɛr.vis/
	4
	0.59

	/vo:r.na:m/
	3
	0.60

	/vo:r.œyt/
	3
	0.46

	/vo:r.spɛl/
	4
	0.48

	/vo:r.tœyn/
	4
	0.52

	Average 
	
	0.50


2. Perceived stress GLMM formulas

Perceived Stress (GLMM)

Formula: Response ~ Beat * StressPattern * SpeechCondition + (1 + Beat + SpeechCondition | Item) + (1 + Beat + SpeechCondition | Participant)

Contrasts’ reference levels: BeatOn1, SW, Vocoded Speech

Perceived stress in the SW Stress Pattern (GLMM)

Formula: Response ~ Beat * SpeechCondition + (1 | Item) + (1 + SpeechCondition | Participant)

Contrasts’ reference levels: BeatOn1, Vocoded Speech or Unprocessed Speech (re-levelled)

Perceived stress in the Ambiguous Stress Pattern (GLMM)

Formula: Response ~ Beat * SpeechCondition + (1 + Beat + SpeechCondition |Item ) + (1 + Beat + SpeechCondition |  Participant)

Contrasts’ reference levels: BeatOn1, Vocoded or Unprocessed Speech (re-levelled)

Perceived stress in WS Stress Pattern (GLMM)

Formula: Response ~ Beat * SpeechCondition + (1 + SpeechCondition | Item) + (1+ Beat + SpeechCondition |  Participant)

Contrasts’ reference levels: BeatOn1, Vocoded or Unprocessed Speech (re-levelled)
3. Log Reaction Times LMM formulas

Log RTs analysis (LMM)

Formula: LogRT ~ Beat * StressPattern * SpeechCondition + (1 + SpeechCondition + StressPattern |  Participant) + (1 | Item)
Contrasts’ reference levels: BeatOn1, SW, Vocoded Speech

Log RTs analysis in the Ambiguous Stress Pattern, including Given Response (LMM)

Formula: LogRT ~ Beat * GivenResponse * SpeechCondition + (1 + GivenResponse + SpeechCondition | Item ) + (1 + GivenResponse + SpeechCondition |  Participant)

Contrasts’ reference levels: Responding SW, Vocoded Speech

4. Perceived Stress model estimates

Table S2
GLMM model estimates and contrasts for perceived stress.

	Effect
	Estimate
	Std. 
Error
	z value 
	p-value

	(Intercept)
	2.254
	0.176
	12.797
	< .001

	StressPatternAmbiguous
	-0.933
	0.156
	-5.970
	< .001

	StressPatternWS
	-3.287
	0.157
	-20.970
	< .001

	SpeechConditionUnprocessed 
	1.052
	0.274
	3.836
	< .001

	BeatBeatOn2
	-0.072
	0.191
	-0.376
	.707

	StressPatternAmbiguous:SpeechCondition Unprocessed
	-1.948
	0.262
	-7.419
	< .001

	StressPatternWS:SpeechConditionUnprocessed
	-2.473
	0.289
	-8.563
	< .001

	SpeechConditionUnprocessed:BeatBeatOn2
	-0.483
	0.304
	-1.589
	.112

	StressPatternAmbiguous:BeatBeatOn2
	-0.514
	0.215
	-2.389
	.017

	StressPatternWS:BeatBeatOn2
	-0.293
	0.222
	-1.319
	.187

	StressPatternAmbiguous:SpeechConditionUnprocessed:BeatBeatOn2
	0.808
	0.346
	2.332
	.020

	StressPatternWS:SpeechConditionUnprocessed:BeatBeatOn2
	0.962
	0.384
	2.506
	.012


Table S3

GLMM model random effects for perceived stress. 

	Speech Condition reference level
	Random effect
	Name
	Variance
	St. Dev

	Vocoded Speech
	 Participant
	Intercept
	0.178
	0.422

	Vocoded Speech
	 Participant
	BeatBeatOn2
	0.065
	0.255

	Vocoded Speech
	 Participant
	SpeechConditionUnprocessed
	0.259
	0.509

	Vocoded Speech
	Item
	Intercept
	0.078
	0.280

	Vocoded Speech
	Item
	BeatBeatOn2
	0.027
	0.165

	Vocoded Speech
	Item
	SpeechConditioncUnprocessed
	0.108
	0.329


5. Response Times Analysis

The analysis of log-transformed RTs is summarized in Tables S4 (repeating Table 8 from the main text) and S5-S6, and illustrated in Figure S1. A significant main effect of Beat (p < .001) was observed, with RTs for BeatOn2 being on average 84 ms faster than for BeatOn1. As illustrated in Figure 1 in the main text, in BeatOn2 trials, the audio started earlier compared to BeatOn1 trials, in order to align the second syllable with the beat gesture. Therefore, participants might have exploited this additional time, concluding their perceptual analysis and decision earlier in BeatOn2 trials than in BeatOn1 trials, hence the main effect of Beat. This effect suggests that the beat gestures might affect speech comprehension in a fast and online fashion (Bujok et al., 2024), rather than affect slower meta-cognitive judgements on the given stimulus processed. The significant main effect of Stress Pattern (p < .001) was driven by slower RTs in the Ambiguous Stress Pattern compared to both SW and WS Stress Patterns (both comparisons: p < .001). This difference can be explained by the fact that making a perceptual decision in the Ambiguous stress patterns is more complex than in the SW and WS ones. The significant Beat × Speech Condition interaction (p < .05) was driven by the numerically but not statistically faster RTs observed for Vocoded compared to Unprocessed Speech for BeatOn2 (p = .086, Bonferroni-corrected), but not for BeatOn1 (p = 1, see Figure S2). The significant Stress Pattern × Speech Condition interaction is discussed in the main text. Tables S4-S6 complement the information provided in the main text.
Table S4
Reaction time data.
	Effect
	NumDF
	DenDF
	F-value
	Pr(>F)

	Beat
	1
	8145.5
	90.280
	< .001

	Stress Pattern
	2
	49
	31.619
	< .001

	Speech Condition
	1
	49
	2.817
	.100

	Beat × Stress Pattern
	2
	8145.6
	0.242
	.785

	Beat × Speech Condition
	1
	8145.5
	4.483
	.034

	Stress Pattern × Speech Condition
	2
	8145.7
	19.627
	< .001

	Beat × Stress Pattern × Speech Condition
	2
	8145.4
	2.740
	.065


Note. The LMM analysis was run on log-transformed RTs (Type III Analysis of Variance, Table with Satterthwaite's method).

Table S5
Log Response times LMM model.
	Effect
	Estimate
	SE
	DF
	t value
	Pr( > |t|)

	(Intercept)
	6.937
	0.045
	63.209
	155.779
	< .001

	BeatBeatOn2
	-0.132
	0.021
	8145.393
	-6.155
	< .001

	StressPatternAmbiguous
	0.051
	0.025
	250.331
	2.071
	.039

	StressPatternWS
	0.011
	0.024
	323.196
	0.468
	.640

	SpeechConditionUnprocessed
	-0.014
	0.031
	134.640
	-0.452
	.652

	BeatBeatOn2:StressPattern
Ambiguous
	0.064
	0.030
	8145.330
	2.117
	.034

	BeatBeatOn2:StressPatternWS
	0.026
	0.030
	8145.453
	0.873
	.383

	BeatBeatOn2:SpeechCondition
Unprocessed
	0.087
	0.030
	8145.475
	2.852
	.004

	StressPatternAmbiguous:SpeechConditionUnprocessed
	0.134
	0.030
	8145.678
	4.406
	< .001

	StressPatternWS:SpeechConditionUnprocessed
	-0.026
	0.030
	8145.799
	-0.843
	.399

	BeatBeatOn2:StressPatternAmbiguous:SpeechConditionUnprocessed
	-0.100
	0.043
	8145.455
	-2.340
	.019

	BeatBeatOn2:StressPatternWS:
SpeechConditionUnprocessed
	-0.048
	0.043
	8145.362
	-1.115
	.265


Table S6
Log Response times LMM model random effects.
	Random effect
	Name
	Variance
	St. Dev

	 Participant
	Intercept
	0.077
	0.278

	 Participant
	SpeechConditionUnprocessed
	0.025
	0.159

	 Participant
	StressPatternAmbiguous
	0.008
	0.088

	Item
	StressPatternWS
	0.005
	0.071

	Item
	Intercept
	0.001
	0.037

	Residual
	
	0.160
	0.400


Figure S1
RTs across combinations of Stress Pattern, Speech Condition and Beat.
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Note. The figure illustrates the average of averaged single-subject RTs across combinations of Stress Pattern (SW: Strong-Weak; Ambiguous; WS: Weak-Strong), Speech Condition and Beat. Response times in ms are provided for illustration purposes, but the analysis was based on logRTs. The error bar indicates the standard error.

Figure S2
RTs across combinations of Speech Condition and Beat.
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Note. The figure illustrates the average of averaged single-subject RTs across combinations of Speech Condition and Beat. Response times in ms are provided for illustration purposes, but the analysis was based on logRTs. The error bar indicates the standard error. 
Table S7
Results of the LMM analysis run on log-transformed RTs in the Ambiguous Stress Pattern, including Given Response as a predictor. 
	Effect
	NumDF
	DenDF
	F-value
	Pr(>F)

	Speech Condition
	1
	21.88
	8.327
	 .009

	Given Response
	1
	8.86
	9.695
	.013

	Speech Condition × Given Response
	1
	2623.90
	14.781
	< .001


Note. Type III Analysis of Variance Table with Satterthwaite's method.
Table S8
Model estimates and contrasts for the LMM analysis run on log-transformed RTs in the Ambiguous Stress Pattern, including Given Response as a predictor.
	Effect
	Estimate
	SE
	DF
	t value
	Pr( > |t|)

	(Intercept)
	6.915
	0.040
	46.560
	172.898
	< .001

	SpeechConditionUnprocessed
	0.150
	0.030
	28.793
	4.959
	< .001

	GivenResponseWS
	0.153
	0.033
	20.197
	4.590
	< .001

	SpeechConditionUnprocessed:GivenResponseWS
	-0.137
	0.036
	2623.898
	-3.845
	< .001


Table S9

Random effects for the LMM analysis run on log-transformed RTs in the Ambiguous Stress Pattern, including Given Response as a predictor.
	Random effect
	Name
	Variance
	St. Dev

	 Participant
	Intercept
	0.064
	0.253

	 Participant
	SpeechConditionUnprocessed
	0.022
	0.148

	 Participant
	GivenResponseWS
	0.007
	0.082

	Item
	Intercept
	0.001
	0.031

	Item
	SpeechConditionUnprocessed
	0.0004
	0.021

	Item
	GivenResponseWS
	0.002
	0.043

	Residual
	
	0.175
	0.418


6. Descriptive statistics

Table S10
Descriptive statistics for the Perceived Stress data.
	Beat
	Stress Pattern
	Speech Condition
	Mean
	SD

	BeatOn1
	SW
	Vocoded
	0.896
	0.103

	BeatOn2
	SW
	Vocoded
	0.890
	0.108

	BeatOn1
	Ambiguous
	Vocoded
	0.778
	0.153

	BeatOn2
	Ambiguous
	Vocoded
	0.666
	0.168

	BeatOn1
	WS
	Vocoded
	0.273
	0.208

	BeatOn2
	WS
	Vocoded
	0.209
	0.161

	BeatOn1
	SW
	Unprocessed
	0.959
	0.070

	BeatOn2
	SW
	Unprocessed
	0.930
	0.102

	BeatOn1
	Ambiguous
	Unprocessed
	0.597
	0.208

	BeatOn2
	Ambiguous
	Unprocessed
	0.536
	0.222

	BeatOn1
	WS
	Unprocessed
	0.089
	0.115

	BeatOn2
	WS
	Unprocessed
	0.101
	0.139


Note. Mean and standard deviation refer to the proportion of SW responses.

Table S11
Descriptive statistics for the response time data, across the combinations of Beat, Stress Pattern and Speech Condition.
	Beat
	Stress Pattern
	Speech Condition
	Mean
	SD

	BeatOn1
	SW
	Vocoded
	1150.220
	292.058

	BeatOn2
	SW
	Vocoded
	1016.409
	290.860

	BeatOn1
	Ambiguous
	Vocoded
	1208.083
	300.112

	BeatOn2
	Ambiguous
	Vocoded
	1148.171
	309.530

	BeatOn1
	WS
	Vocoded
	1164.385
	275.628

	BeatOn2
	WS
	Vocoded
	1055.534
	307.509

	BeatOn1
	SW
	Unprocessed
	1124.092
	282.094

	BeatOn2
	SW
	Unprocessed
	1077.545
	289.893

	BeatOn1
	Ambiguous
	Unprocessed
	1363.002
	287.941

	BeatOn2
	Ambiguous
	Unprocessed
	1276.823
	335.880

	BeatOn1
	WS
	Unprocessed
	1111.875
	285.456

	BeatOn2
	WS
	Unprocessed
	1042.039
	263.632


Note. Mean and standard deviation refer to raw RTs data.

Table S12
Descriptive statistics for the response time data in the Ambiguous stress pattern, across combinations of Speech Condition and Given Response.
	Speech Condition
	Given Response
	Mean
	SD

	Vocoded
	SW
	1126.428
	276.275

	Unprocessed
	SW
	1335.366
	319.800

	Vocoded
	WS
	1355.984
	413.655

	Unprocessed
	WS
	1359.067
	312.734
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