Additional file 1
Stroop Effect with Size Words — Supplementary tables
Table S1
Comparison of random-effects structures
	Experiment
	Random effects
	AIC
	BIC
	logLik
	df

	1
	(1 | participant)
	75287.6
	75347.8
	−37634.8
	9

	
	(1 | participant) + (1 | item)
	75289.6
	75356.4
	−37634.8
	10

	
	(1 | participant) + (1 | participant:condition) + (1 | item)ᵃ
	75284.9
	75358.5
	−37631.5
	11

	
	(1 + condition | participant) + (1 | item)
	—
	—
	—
	37

	2
	(1 | participant)
	74593.7
	74653.7
	−37287.8
	9

	
	(1 | participant) + (1 | item)ᵃ
	74595.7
	74662.4
	−37287.8
	10

	
	(1 | participant) + (1 | participant:condition) + (1 | item)
	74597.6
	74671.0
	−37287.8
	11

	
	(1 + condition | participant) + (1 | item)
	—
	—
	—
	37

	3
	(1 | participant)
	75283.8
	75343.9
	−37632.9
	9

	
	(1 | participant) + (1 | item)
	75285.8
	75352.6
	−37632.9
	10

	
	(1 | participant) + (1 | participant:condition) + (1 | item)ᵃ
	75286.4
	75359.9
	−37632.2
	11

	
	(1 + condition | participant) + (1 | item)
	—
	—
	—
	37

	4
	(1 | participant)
	95454.0
	95516.2
	−47718.0
	9

	
	(1 | participant) + (1 | item)
	95447.6
	95516.8
	−47713.8
	10

	
	(1 | participant) + (1 | participant:condition) + (1 | item)ᵃ
	95444.9
	95521.0
	−47711.4
	11

	
	(1 + condition | participant) + (1 | item)
	95468.1
	95724.1
	−47697.0
	37


Note. Generalized linear mixed models with a Gamma distribution and log link and condition as fixed effect. Lower AIC and BIC values indicate better fit. The maximal model, with random condition slopes for participants, converged only in Experiment 4. ᵃ Final model used for inference (see the Data Analysis section of the article).
Table S2
Estimated fixed parameters in Experiment 1
	Condition
	β (estimated)
	SE
	z
	p
	95% CI

	Symbol strings (intercept)
	6.545***
	0.026
	247.87
	< .001
	[6.49, 6.60]

	Congruent size words
	−0.069***
	0.011
	−6.35
	< .001
	[−0.090, −0.048]

	Incongruent size words
	0.033**
	0.011
	3.03
	.002
	[0.012, 0.055]

	Size-unrelated words
	−0.022*
	0.011
	−2.05
	.040
	[−0.044, −0.001]

	Congruent size-related words
	−0.037***
	0.011
	−3.43
	< .001
	[−0.059, −0.016]

	Incongruent size-related words
	−0.025*
	0.011
	−2.25
	.024
	[−0.046, −0.003]

	Pseudowords
	−0.009
	0.011
	−0.87
	.387
	[−0.031, 0.012]


Note. * p < .05, ** p < .01, *** p < .001 (unadjusted). Generalized linear mixed model with a Gamma distribution and log link; estimates are on the log scale. The reference condition is "Symbol strings"; the other coefficients are differences from it. Random intercepts: participants (SD = 0.158), participant-by-condition combinations (SD = 0.022), and items (SD < 0.001). Residual coefficient of variation = 0.200.
Table S3
Estimated fixed parameters in Experiment 2
	Condition
	β (estimated)
	SE
	z
	p
	95% CI

	Symbol strings (intercept)
	6.549***
	0.027
	242.36
	< .001
	[6.50, 6.60]

	Size antonyms
	0.016
	0.010
	1.51
	.131
	[−0.005, 0.036]

	Congruent size words
	−0.038***
	0.010
	−3.68
	< .001
	[−0.058, −0.018]

	Incongruent size words
	0.044***
	0.010
	4.28
	< .001
	[0.024, 0.065]

	Size-unrelated words
	−0.008
	0.010
	−0.77
	.444
	[−0.028, 0.012]

	Size synonyms
	−0.012
	0.010
	−1.16
	.245
	[−0.032, 0.008]

	Pseudowords
	0.009
	0.010
	0.89
	.374
	[−0.011, 0.029]


Note. * p < .05, ** p < .01, *** p < .001 (unadjusted). Generalized linear mixed model with a Gamma distribution and log link; estimates are on the log scale. The reference condition is "Symbol strings"; the other coefficients are differences from it. Random intercepts: participants (SD = 0.163) and items (SD < 0.001). Residual coefficient of variation = 0.210.
Table S4
Estimated fixed parameters in Experiment 3
	Condition
	β (estimated)
	SE
	z
	p
	95% CI

	Symbol strings (intercept)
	6.569***
	0.023
	288.05
	< .001
	[6.52, 6.61]

	Congruent similar words
	−0.017
	0.010
	−1.63
	.102
	[−0.037, 0.003]

	Incongruent similar words
	−0.004
	0.010
	−0.34
	.733
	[−0.024, 0.017]

	Congruent size words
	−0.063***
	0.010
	−6.09
	< .001
	[−0.083, −0.043]

	Incongruent size words
	0.039***
	0.010
	3.74
	< .001
	[0.019, 0.059]

	Size-unrelated words
	−0.021*
	0.010
	−1.99
	.047
	[−0.041, −0.0003]

	Pseudowords
	−0.005
	0.010
	−0.46
	.647
	[−0.025, 0.015]


Note. * p < .05, ** p < .01, *** p < .001 (unadjusted). Generalized linear mixed model with a Gamma distribution and log link; estimates are on the log scale. The reference condition is "Symbol strings"; the other coefficients are differences from it. Random intercepts: participants (SD = 0.135), participant-by-condition combinations (SD = 0.015), and items (SD < 0.001). Residual coefficient of variation = 0.201.
Table S5
Estimated fixed parameters in Experiment 4
	Condition
	β (estimated)
	SE
	z
	p
	95% CI

	Size-unrelated words (intercept)
	6.549***
	0.025
	264.95
	< .001
	[6.50, 6.60]

	Dissimilar congruent words
	0.020
	0.012
	1.64
	.102
	[−0.004, 0.044]

	Dissimilar incongruent words
	0.018
	0.012
	1.50
	.133
	[−0.006, 0.042]

	Similar congruent words
	−0.022
	0.012
	−1.83
	.068
	[−0.046, 0.002]

	Similar incongruent words
	−0.018
	0.012
	−1.51
	.131
	[−0.042, 0.005]

	Congruent size words
	−0.053***
	0.013
	−4.01
	< .001
	[−0.079, −0.027]

	Incongruent size words
	0.052***
	0.013
	3.86
	< .001
	[0.025, 0.078]


Note. * p < .05, ** p < .01, *** p < .001 (unadjusted). Generalized linear mixed model with a Gamma distribution and log link; estimates are on the log scale. The reference condition is "Size-unrelated words"; the other coefficients are differences from it. Random intercepts: participants (SD = 0.164), participant-by-condition combinations (SD = 0.020), and items (SD = 0.011). Residual coefficient of variation = 0.204.
Table S6
Residual diagnostics of the final models (simulated quantile residuals)
	Experiment
	Trials
	KS D
	KS p
	Outliers (%)
	Dispersion ratio

	1
	5937
	.040
	< .001
	0.72
	1.08

	2
	5819
	.043
	< .001
	0.67
	1.08

	3
	5904
	.050
	< .001
	1.00
	1.12

	4
	7482
	.047
	< .001
	0.71
	1.07


Note. Residuals were obtained from 250 simulations of each final model. KS = Kolmogorov–Smirnov test of uniformity of the quantile residuals; with several thousand observations, this test detects small deviations. Outliers = percentage of observations outside the range of the simulated values. Dispersion ratio = variance of the observed residuals relative to the simulated variance (1 = no over- or underdispersion).
Table S7
Repeated-measures ANOVA on participant mean RTs
	Experiment
	df
	F
	ε (GG)
	p (GG)
	η²p

	1
	6, 228
	15.50
	0.73
	< .001
	.29

	2
	6, 228
	11.74
	0.77
	< .001
	.24

	3
	6, 228
	16.12
	0.79
	< .001
	.30

	4
	6, 294
	21.21
	0.75
	< .001
	.30


Note. Mean RT of correct responses per participant and condition (first ten trials excluded). Condition (seven levels) as within-participant factor. GG = Greenhouse–Geisser correction; ε = Greenhouse–Geisser epsilon; η²p = partial eta squared.
Table S8
Mean RT (ms) of participant means by condition
	Experiment
	Condition
	n
	M
	SD

	1
	Symbol strings
	39
	702.7
	108.3

	
	Pseudowords
	39
	699.6
	129.6

	
	Size-unrelated words
	39
	689.3
	117.4

	
	Congruent size-related words
	39
	679.3
	115.2

	
	Incongruent size-related words
	39
	687.5
	115.6

	
	Congruent size words
	39
	655.4
	96.5

	
	Incongruent size words
	39
	728.9
	131.1

	2
	Symbol strings
	39
	706.6
	115.5

	
	Pseudowords
	39
	715.1
	131.3

	
	Size-unrelated words
	39
	703.2
	123.9

	
	Size synonyms
	39
	699.3
	121.4

	
	Size antonyms
	39
	718.3
	121.9

	
	Congruent size words
	39
	681.6
	121.4

	
	Incongruent size words
	39
	741.2
	139.6

	3
	Symbol strings
	39
	718.4
	97.8

	
	Pseudowords
	39
	716.6
	110.0

	
	Size-unrelated words
	39
	705.2
	103.0

	
	Congruent similar words
	39
	707.6
	101.9

	
	Incongruent similar words
	39
	716.1
	99.0

	
	Congruent size words
	39
	675.4
	94.2

	
	Incongruent size words
	39
	750.5
	122.9

	4
	Size-unrelated words
	50
	708.0
	122.4

	
	Similar congruent words
	50
	691.2
	115.1

	
	Similar incongruent words
	50
	695.9
	126.0

	
	Dissimilar congruent words
	50
	721.9
	123.1

	
	Dissimilar incongruent words
	50
	722.2
	132.1

	
	Congruent size words
	50
	671.6
	123.7

	
	Incongruent size words
	50
	746.0
	144.5


Note. Means and standard deviations across participants of each participant’s mean RT of correct responses (first ten trials excluded).




