Experiment 1
1.1 Participants
To examine the potential influence of additional languages, we compared the two groups on age of acquisition, active use age, and proficiency in languages beyond L2. Results indicated a significant group difference in L3 age of acquisition, H (1) =9.11, p =.003, with the small LD group acquiring L3 earlier than the large LD group. L3 proficiency showed a significant difference, H (1) =10.51, p =.001, with higher scores in the small group. For the fourth language, no significant group differences were observed in the language measures (all ps > 0.05) (See Table S1). 
Table S1 Summary of Participants’ Additional Languages, Age of Acquisition (AoA), and Self-Reported Proficiency
	Group
	Large LD
	Small LD

	Additional Language
	L3
	L4
	L5
	L3
	L4
	L5

	n
	34
	12
	2
	32
	16
	5

	AoA (M ± SD)
	14.71 (4.99)
	14.83 (4.37)
	18.00 (2.83)
	11.81 (3.81)
	15.60 (3.18)
	16.50 (1.91)

	Proficiency 
(M ± SD)
	7.65 (2.94)
	8.20 (3.33)
	4.00 (NA)
	10.28 (3.22)
	9.54 (4.14)
	11.00 (NA)

	Languages (n)
	Japanese (10), French (8), Spanish (5), Mandarin (3), German (3), Korean (1), Cantonese (1), Dutch (1), Norwegian (1), Swahili (1)
	Spanish (3), French (2), Japanese (2), Italian (1), Korean (1), Latvian (1), Latin (1), Swahili (1)
	German (1), Japanese (1)
	French (15), Spanish (10), German (6), Arabic (1)
	Italian (4), German (3), French (1), Spanish (1), Arabic (1), Flemish (1), Gaelic (1), Korean (1), Portuguese (1), Swedish (1), Turkish (1)
	Italian (2), Danish (1), Norwegian (1), Portuguese (1)


Note. L3–L5 denote the third through fifth languages acquired by participants. AoA refers to the Age of Acquisition. Proficiency is the aggregate self-reported score (maximum 4 points per skill) across the four core linguistic skills: reading, writing, comprehension, and speaking. 




1.2 Results
Table S2 Indices of the computerised tasks by group. SDs are given in parentheses
	
	Small LD group (M ± SD)
	Large LD group (M ± SD)

	ANT
	
	

	    Congruent
	443 (58)
	424 (45)

	    Incongruent
	525 (61)
	499 (53)

	    Conflict
	82 (21)
	76 (16)

	    Double-cue
	464 (55
	440 (48)

	    No-cue
	505 (65)
	483 (53)

	    Alerting
	41 (24)
	43 (22)

	    Single-cue
	438 (55)
	420 (45)

	    Centre-cue
	472 (59)
	445 (47)

	    Orienting
	34 (20)
	25 (15)

	Stroop task
	
	

	    Congruent
	547 (85)
	513 (67)

	    Incongruent
	633 (93)
	585 (84)

	    Stroop Effect
	86 (31)
	73 (32)

	Simon task
	
	

	    Congruent
	395 (58)
	360 (45)

	    Incongruent
	544 (187)
	468 (68)

	    Simon Effect
	148 (149)
	108 (52)


Note: Conflict: congruent vs. incongruent; Alerting: double-cue vs. no-cue; Orienting: single-cue vs. centre-cue;  Stroop effect: Congruent vs. Incongruent; Simon effect: congruent vs. incongruent














ANT
Table S3 Linear Mixed-Effects Model Outputs for Attention Network Test (ANT) Reaction Times
	Predictor
	B
	SE
	95% CI 
	t
	p

	Overall RTs
	
	
	
	
	

	Intercept
	447.15
	76.05
	298.10, 596.21
	5.88
	< .001 ***

	Group
	29.40
	13.60
	2.74, 56.06
	2.16
	.034 *

	Age
	2.62
	3.70
	-4.64, 9.88
	0.71
	.481

	L2 Proficiency
	-3.91
	2.64
	-9.09, 1.27
	-1.48
	.143

	Alerting
	
	
	
	
	

	Intercept
	494.94
	76.57
	344.85, 645.03
	6.464
	< .001 ***

	Group
	32.84
	13.76
	5.87, 59.81
	2.387
	.019 *

	CueType
	41.33
	15.99
	9.98, 72.69
	2.584
	.017 *

	Age
	2.72
	3.57
	-4.27, 9.72
	0.763
	.448

	L2 Proficiency
	-5.43
	2.55
	-10.41, -0.44
	-2.132
	.036 *

	Group × CueType
	-2.64
	4.87
	-12.18, 6.90
	-0.543
	.589

	Orienting
	
	
	
	
	

	Intercept
	448.05
	77.72
	295.70, 600.40
	5.765
	< .001 ***

	Group
	28.88
	13.34
	2.73, 55.03
	2.165
	.033 *

	CueType
	-30.74
	17.28
	-64.61, 3.12
	-1.780
	.089 .

	Age
	2.23
	3.62
	-4.86, 9.33
	0.617
	.537

	L2 Proficiency
	-3.40
	2.58
	-8.46, 1.67
	-1.315
	.192

	Group × CueType
	-9.22
	3.76
	-16.59, -1.85
	-2.452
	.016 *

	Conflict
	
	
	
	
	

	Intercept
	452.96
	79.22
	297.69, 608.24
	5.718
	<.001 ***

	Group
	25.75
	13.92
	-1.52, 53.03
	1.851
	.068 .

	FlankerType
	78.89
	9.17
	60.92, 96.86
	8.606
	<.001 ***

	Age
	2.86
	3.71
	-4.41, 10.12
	0.771
	.443

	L2 Proficiency
	-2.58
	2.64
	-7.77, 2.60
	-0.978
	.331

	Group × FlankerType
	6.49
	4.06
	-1.47, 14.46
	1.598
	.114


Note: Unstandardized coefficients (B) with standard errors (SE). Alerting effect = No-cue − Double-cue trials; Orienting effect = Center-cue − Spatial-cue trials; Conflict effect = Incongruent − Congruent trials. All models included random intercepts for subjects and items; models with Cue type or Flanker type additionally included random slopes for subjects (e.g., lmer(RT ~ Group * CueType  + Age  + L2Proficiency + (1 + CueType  |Subject)+ (1 |Item), ANT)). Sample size was 89 subjects in all models. Overall RT model: 48 items, 25,106 observations, Marginal/Conditional R² = .018/.434. Alerting model: 24 items, 12,515 observations, Marginal/Conditional R² = .059/.436. Orienting model: 24 items, 12,591 observations, Marginal/Conditional R² = .039/.437. Conflict model: 32 items, 16,583 observations, Marginal/Conditional R² = .145/.442. † p < .10. p < .05. p < .01. p < .001.

Stroop task
Table S4 Linear Mixed-Effects Model Outputs for Stroop Task Reaction Times
	Predictor
	B
	SE
	95% CI 
	t
	p

	Overall RTs
	
	
	
	
	

	Intercept
	569.35
	116.36
	341.27, 797.44
	4.893
	< .001 ***

	Group
	46.91
	20.77
	6.20, 87.62
	2.259
	.027 *

	L2 Proficiency
	-2.37
	4.03
	-10.26, 5.53
	-0.588
	.558

	Age
	0.76
	5.66
	-10.32, 11.85
	0.135
	.893

	Stroop effect
	
	
	
	
	

	Intercept
	595.69
	114.68
	370.89, 820.49
	5.194
	< .001 ***

	Group
	50.47
	21.01
	9.28, 91.65
	2.402
	.018 *

	Type
	80.17
	15.68
	49.43, 110.92
	5.111
	.001 **

	Age
	1.88
	5.36
	-8.62, 12.39
	0.351
	.727

	L2 Proficiency
	-4.58
	3.82
	-12.06, 2.90
	-1.200
	.234

	Group × Type
	13.39
	6.76
	0.14, 26.65
	1.980
	.051 .


Note: Unstandardized coefficients (B) with standard errors (SE). Stroop effect = Incongruent − Congruent trials. All models included random intercepts for subjects and items; the Stroop effect model additionally included by-subject random slopes for Trial Type (e.g., lmer(RT ~ Group × Type + Age + L2Proficiency + (1 + Type | Subject) + (1 | Item), Stroop)). Sample size was 88 subjects in all models. Overall RT model: 12 items, 14,949 observations, Marginal/Conditional R² = .023/.418. Stroop effect model: 9 items, 9,852 observations, Marginal/Conditional R² = .099/.440. † p < .10. p < .05. p < .01. p < .001.

Simon task
Table S5 Linear Mixed-Effects Model Outputs for Simon Task Reaction Times
	Predictor
	B
	SE
	95% CI 
	t
	p

	Overall RTs
	
	
	
	
	

	Intercept
	384.77
	110.51
	168.16, 601.39
	3.48
	< .001 ***

	Group
	47.66
	19.66
	9.12, 86.20
	2.42
	.018 *

	Age
	0.69
	5.34
	-9.77, 11.15
	0.13
	.897

	L2 Proficiency
	0.76
	3.82
	-6.72, 8.24
	0.20
	.843

	Simon effect
	
	
	
	
	

	Intercept
	415.52
	131.38
	157.99, 673.05
	3.16
	.002 **

	Group
	51.86
	22.65
	7.47, 96.26
	2.29
	.025 *

	Type
	127.31
	14.25
	99.37, 155.25
	8.93
	< .001 ***

	Age
	0.74
	6.15
	-11.31, 12.78
	0.12
	.905

	L2 Proficiency
	0.86
	4.39
	-7.75, 9.48
	0.20
	.845

	Group × Type
	39.43
	4.55
	30.51, 48.35
	8.67
	< .001 ***


Note. Unstandardized coefficients (B) with standard errors (SE). Simon effect = Incongruent − Congruent trials. All models included random intercepts for subjects and items; the Simon effect model additionally included by-subject random slopes for Trial Type (e.g., lmer(RT ~ Group × Type + Age + L2Proficiency + (1 + Type | Subject) + (1 | Item), Simon)). Sample size was 86 subjects in all models. Overall RT model: 12 items, 14,911 observations, Marginal/Conditional R² = .031/.461. Simon effect model: 8 items, 9,844 observations, Marginal/Conditional R² = .189/.496. † p < .10. p < .05. p < .01. p < .001
TEA
Table S6 Regression Model Outputs for the Test of Everyday Attention (TEA)
	Predictor
	ED (Auditory inhibition)
	
	ER (Auditory attentional switching)

	
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p

	(Intercept)
	18.03
	[-52.66, 88.72]
	35.55
	0.51
	.613
	79.16
	[4.27, 154.04]
	37.66
	2.10
	.039 *

	Group
	-16.23
	[-28.42, -4.04]
	6.13
	-2.65
	.010 **
	-5.16
	[-18.07, 7.76]
	6.49
	-0.79
	.429

	Age
	2.22
	[-1.10, 5.53]
	1.67
	1.33
	.187
	-0.92
	[-4.43, 2.59]
	1.76
	-0.52
	.604

	L2 Proficiency
	1.27
	[-1.10, 3.63]
	1.19
	1.07
	.290
	0.87
	[-1.64, 3.37]
	1.26
	0.69
	.494

	Model Fit
	R² = .080, adj. R² = .047
	R² = .016, adj. R² = -.020


Note: Unstandardized coefficients (B) with 95% confidence intervals and standard errors (SE). ED reflects auditory inhibition and ER reflects auditory attentional switching. Both outcomes were analysed using linear regression models with Group, Age, and L2 proficiency as predictors (ED: lm(ED ~ Group + Age + L2Proficiency, TEA); ER: lm(ER ~ Group + Age + L2Proficiency, TEA)). Model fit indices are reported as R² and adjusted R². p < .05*, p < .01**.

Corsi Tapping task

Table S7 Regression Model outputs for the Corsi Tapping Task
	Predictor
	Span Forward
	Span Backward
	Span Rotated

	
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p

	(Intercept)
	49.50
	[17.91, 81.09]
	15.88
	3.12
	.003
	53.44
	[22.46, 84.42]
	15.58
	3.43
	< .001 
	27.36
	[-8.05, 62.78]
	17.81
	1.54
	.128

	Group
	-2.77
	[-8.20, 2.67]
	2.73
	-1.01
	.314
	0.39
	[-4.94, 5.72]
	2.68
	0.15
	.884
	-6.23
	[-12.32, -0.14]
	3.06
	-2.03
	.045 

	Age
	0.14
	[-1.34, 1.62]
	0.74
	0.18
	.856
	-0.30
	[-1.75, 1.15]
	0.73
	-0.41
	.684
	0.34
	[-1.32, 2.00]
	0.83
	0.40
	.688

	L2 Proficiency
	0.07
	[-0.98, 1.13]
	0.53
	0.14
	.889
	-0.33
	[-1.36, 0.71]
	0.52
	-0.63
	.530
	0.36
	[-0.82, 1.54]
	0.59
	0.60
	.550

	Model Fit
	R² = .014, adj. R² = -.021
	R² = .009, adj. R² = -.027
	R² = .050, adj. R² = .016


Note: Unstandardized coefficients (B) with 95% confidence intervals and standard errors (SE). Span Forward, Backward, and Rotated reflect different working memory spans measured with the Corsi tapping task. All outcomes were analysed using linear regression models with Group, Age, and L2 proficiency as predictors (Forward: lm(Forward ~ Group + Age + L2Proficiency, Corsi); Backward: lm(Backward ~ Group + Age + L2Proficiency, Corsi); Rotated: lm(Rotated ~ Group + Age + L2Proficiency, Corsi)). Model fit indices are reported as R² and adjusted R². p < .05*, p < .01, p < .001.

1.3 Additional Analysis on Effects of Multilingualism on Cognitive Functions
Because a subset of participants reported experience with a third language (L3), additional analyses were conducted on participants with L3 experience. Multivariable regression analyses were used to examine differences between the large and small linguistic distance (LD) groups while controlling for potential confounding variables. These covariates included L3-related factors (i.e., AoA and proficiency), demographic characteristics (I.E., age, sex, SES, and nonverbal intelligence as assessed by Raven’s Progressive Matrices), and other cognitively relevant experiences (musical training and video-gaming experience).
The analyses revealed no significant group differences across any of the cognitive tasks (see Tables S13–S16), indicating comparable performance between the two LD groups among participants with multilingual experience. With respect to L3-related variables, earlier L3 age of acquisition was associated with faster response times on the Attention Network Test and the Stroop task. No additional significant effects of L3 experience were observed.
Table S8 Effects of Multilingualism in RT-based Tasks in Overall RTs
	
	ANT RT
	Stroop RT
	Simon RT

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	454.61
	434.00 – 475.22
	<0.001
	547.80
	517.30 – 578.30
	<0.001
	420.50
	384.71 – 456.29
	<0.001

	Group
	18.29
	-13.62 – 50.20
	0.256
	40.11
	-7.10 – 87.33
	0.094
	35.33
	-17.53 – 88.18
	0.186

	Age
	6.24
	-8.56 – 21.04
	0.402
	8.65
	-13.25 – 30.55
	0.432
	4.61
	-19.88 – 29.10
	0.707

	Sex
	-37.26
	-72.88 – -1.63
	0.041
	-83.78
	-136.50 – -31.06
	0.002
	-63.56
	-126.45 – -0.67
	0.048

	Raven
	-9.88
	-24.08 – 4.32
	0.169
	-1.19
	-22.20 – 19.83
	0.910
	-15.69
	-39.35 – 7.97
	0.189

	SES
	3.76
	-10.23 – 17.76
	0.592
	-2.57
	-23.28 – 18.14
	0.805
	-11.07
	-34.22 – 12.08
	0.342

	L3AoA
	-18.27
	-32.66 – -3.87
	0.014
	-23.40
	-44.70 – -2.10
	0.032
	-5.43
	-29.25 – 18.39
	0.650

	L3Proficiency
	-13.39
	-27.82 – 1.04
	0.068
	-13.73
	-35.09 – 7.62
	0.203
	7.65
	-16.25 – 31.55
	0.524

	MusicalExperience
	-9.99
	-41.64 – 21.67
	0.530
	-18.87
	-65.72 – 27.97
	0.423
	-26.35
	-78.92 – 26.22
	0.319

	VideogameExperience
	-8.12
	-38.08 – 21.84
	0.589
	-8.98
	-53.31 – 35.35
	0.686
	10.52
	-39.89 – 60.94
	0.677

	Observations
	65
	65
	64

	R2 / R2 adjusted
	0.317 / 0.205
	0.338 / 0.230
	0.302 / 0.186


Note: Model: lm(RT ~ Group + Age + Sex+  Raven + SES + L3AoA + L3Proficiency + MusicalExperience + VideogameExperience)




Table S9 Effects of Multilingualism in RT-based Tasks in Conflict Effects
	 
	ANT Conflict
	Stroop Effect
	Simon Effect

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	85.13
	77.06 – 93.20
	<0.001
	78.04
	63.43 – 92.66
	<0.001
	119.77
	68.06 – 171.47
	<0.001

	Group
	10.02
	-2.48 – 22.51
	0.114
	16.62
	-6.01 – 39.25
	0.147
	-14.39
	-90.74 – 61.97
	0.707

	Age
	-2.36
	-8.15 – 3.43
	0.418
	0.14
	-10.36 – 10.63
	0.979
	14.08
	-21.29 – 49.46
	0.428

	Sex
	9.66
	-4.29 – 23.61
	0.171
	-6.30
	-31.57 – 18.96
	0.619
	-66.36
	-157.22 – 24.50
	0.149

	Raven
	1.96
	-3.60 – 7.52
	0.482
	-0.69
	-10.76 – 9.38
	0.892
	-17.25
	-51.43 – 16.93
	0.316

	SES
	-0.20
	-5.68 – 5.28
	0.941
	-3.12
	-13.04 – 6.81
	0.532
	-23.17
	-56.61 – 10.28
	0.171

	L3AoA
	1.89
	-3.75 – 7.53
	0.504
	-0.08
	-10.29 – 10.13
	0.988
	-7.03
	-41.43 – 27.38
	0.684

	L3Proficiency
	-4.12
	-9.77 – 1.53
	0.150
	-4.29
	-14.53 – 5.94
	0.404
	30.33
	-4.20 – 64.86
	0.084

	MusicalExperience
	-4.76
	-17.16 – 7.63
	0.445
	10.50
	-11.95 – 32.95
	0.353
	-40.23
	-116.17 – 35.72
	0.293

	VideogameExperience
	-3.59
	-15.32 – 8.14
	0.542
	-9.65
	-30.89 – 11.60
	0.367
	6.26
	-66.57 – 79.09
	0.864

	Observations
	65
	65
	64

	R2 / R2 adjusted
	0.123 / -0.020
	0.093 / -0.056
	0.228 / 0.099


Note: Model: lm(Conflict ~ Group + Age + Sex+  Raven + SES + L3AoA + L3Proficiency + MusicalExperience + VideogameExperience)













Table S10 Effects of Multilingualism in TEA Subtasks
	 
	ED
	ER

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	81.81
	71.69 – 91.93
	<0.001
	73.09
	62.92 – 83.26
	<0.001

	Group
	-5.67
	-20.61 – 9.26
	0.449
	4.52
	-10.48 – 19.52
	0.548

	Age
	1.78
	-5.11 – 8.68
	0.606
	-0.61
	-7.54 – 6.32
	0.860

	Sex
	9.65
	-8.11 – 27.42
	0.281
	-0.76
	-18.61 – 17.09
	0.933

	Raven
	10.07
	3.38 – 16.75
	0.004
	10.18
	3.47 – 16.90
	0.004

	SES
	-0.17
	-6.72 – 6.39
	0.960
	1.26
	-5.32 – 7.84
	0.702

	L3AoA
	-1.73
	-8.44 – 4.98
	0.607
	0.75
	-6.00 – 7.49
	0.825

	L3Proficiency
	-2.28
	-9.03 – 4.47
	0.501
	-2.68
	-9.46 – 4.10
	0.431

	MusicalExperience
	-6.04
	-20.89 – 8.81
	0.418
	0.44
	-14.49 – 15.36
	0.954

	VideogameExperience
	-5.56
	-19.80 – 8.68
	0.437
	-0.83
	-15.14 – 13.48
	0.908

	Observations
	64
	64

	R2 / R2 adjusted
	0.243 / 0.117
	0.200 / 0.066


Note: Model: lm(Scores ~ Group + Age + Sex+  Raven + SES + L3AoA + L3Proficiency + MusicalExperience + VideogameExperience)












Table S11 Effects of Multilingualism in Corsi Tapping Subtasks
	 
	Forward
	Backward
	Rotated

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	52.54
	48.45 – 56.63
	<0.001
	41.04
	37.01 – 45.07
	<0.001
	41.04
	36.56 – 45.52
	<0.001

	Group
	0.19
	-6.14 – 6.51
	0.953
	0.44
	-5.79 – 6.67
	0.887
	-4.05
	-10.98 – 2.88
	0.246

	Age
	-1.72
	-4.65 – 1.20
	0.243
	-1.01
	-3.89 – 1.87
	0.486
	0.30
	-2.91 – 3.50
	0.853

	Sex
	2.57
	-4.49 – 9.63
	0.469
	-0.28
	-7.24 – 6.67
	0.935
	9.56
	1.82 – 17.29
	0.016

	Raven
	3.29
	0.48 – 6.11
	0.023
	4.31
	1.53 – 7.08
	0.003
	2.80
	-0.29 – 5.88
	0.075

	SES
	2.49
	-0.29 – 5.27
	0.078
	0.89
	-1.85 – 3.63
	0.517
	-1.71
	-4.76 – 1.33
	0.264

	L3AoA
	0.71
	-2.14 – 3.55
	0.621
	-0.22
	-3.03 – 2.58
	0.875
	0.03
	-3.08 – 3.15
	0.983

	L3Proficiency
	-0.59
	-3.45 – 2.27
	0.680
	0.60
	-2.22 – 3.42
	0.671
	0.03
	-3.10 – 3.17
	0.983

	MusicalExperience
	1.06
	-5.22 – 7.33
	0.737
	0.69
	-5.49 – 6.87
	0.824
	2.44
	-4.44 – 9.31
	0.480

	VideogameExperience
	1.42
	-4.52 – 7.36
	0.634
	5.30
	-0.56 – 11.15
	0.075
	-0.25
	-6.75 – 6.26
	0.939

	Observations
	65
	65
	65

	R2 / R2 adjusted
	0.235 / 0.110
	0.257 / 0.136
	0.286 / 0.169


Note: Model: lm(Scores ~ Group + Age + Sex+  Raven + SES + L3AoA + L3Proficiency + MusicalExperience + VideogameExperience)











Experiment 2
2.1 Results
Table S12 ANT and Stroop indices by language group. SDs are given in parentheses.
	
	English (M ± SD)
	Chinese (M ± SD)

	ANT
	
	

	    Congruent
	485 (56)
	520 (58)

	    Incongruent
	519 (58)
	560 (63)

	    Conflict
	34 (18)
	40 (22)

	    Double-cue
	485 (56)
	520 (58)

	    No-cue
	519 (58)
	560 (63)

	    Alerting
	34 (18)
	40 (22)

	    Single-cue
	454 (56)
	488 (57)

	    Centre-cue
	490 (60)
	531 (61)

	    Orienting
	36 (20)
	44 (19)

	Stroop task
	
	

	    Congruent
	494 (82)
	541 (64)

	    Congruent
	514 (77)
	571 (68)

	    Incongruent
	559 (100)
	616 (79)

	    Facilitation effect
	20 (21)
	29 (18)

	    Interference effect
	45 (37)
	45 (31)

	    Stroop effect
	65 (34)
	75 (34)


Note: Facilitation effect: control vs. congruent; Interference effect: incongruent vs. control;Stroop effect: incongruent vs. congruent 












ANT
Table S13 Linear Mixed-Effects Model Outputs for Attention Network Test (ANT) Reaction Times
	Predictor
	B
	SE
	95% CI 
	t
	p

	Overall RTs
	
	
	
	
	

	Intercept
	617.47
	57.44
	504.89, 730.05
	10.75
	< .001 ***

	LanguageScript
	-13.96
	16.62
	-46.54, 18.61
	-0.84
	.402

	Age
	1.18
	2.35
	-3.42, 5.78
	0.50
	.617

	SES
	-14.14
	7.32
	-28.49, 0.21
	-1.93
	.053

	Sex
	1.64
	10.91
	-19.75, 23.03
	0.15
	.881

	Ravens
	-5.34
	1.18
	-7.65, -3.02
	-4.52
	< .001 ***

	MusicalExperience
	-14.54
	12.63
	-39.29, 10.22
	-1.15
	.252

	GameExperience
	-19.63
	11.34
	-41.86, 2.61
	-1.73
	.084

	Alerting
	
	
	
	
	

	Intercept
	644.00
	57.40
	531.49, 756.50
	11.22
	< .001 ***

	LanguageScript
	-12.05
	16.55
	-44.50, 20.39
	-0.73
	.467

	CueType
	36.82
	21.35
	-5.03, 78.67
	1.72
	.085 †

	Age
	0.81
	2.33
	-3.76, 5.37
	0.35
	.728

	SES
	-15.36
	7.26
	-29.59, -1.12
	-2.11
	.034 *

	Sex
	3.02
	10.82
	-18.20, 24.23
	0.28
	.780

	Ravens
	-5.37
	1.17
	-7.66, -3.08
	-4.59
	< .001 ***

	MusicalExperience
	-11.77
	12.53
	-36.33, 12.78
	-0.94
	.347

	GameExperience
	-16.98
	11.25
	-39.04, 5.07
	-1.51
	.131

	LanguageScript× CueType
	-5.55
	3.59
	-12.59, 1.48
	-1.55
	.121

	Orienting
	
	
	
	
	

	Intercept
	575.20
	57.48
	462.54, 687.87
	10.01
	< .001 ***

	LanguageScript
	-15.51
	16.62
	-48.08, 17.07
	-0.93
	.351

	CueType
	-41.49
	21.27
	-83.19, 0.21
	-1.95
	.051 †

	Age
	1.58
	2.33
	-3.00, 6.15
	0.68
	.499

	SES
	-10.71
	7.27
	-24.97, 3.55
	-1.47
	.141

	Sex
	-0.28
	10.84
	-21.53, 20.97
	-0.03
	.979

	Ravens
	-4.85
	1.17
	-7.15, -2.55
	-4.14
	< .001 ***

	MusicalExperience
	-22.70
	12.55
	-47.29, 1.90
	-1.81
	.070 †

	GameExperience
	-19.10
	11.27
	-41.19, 2.99
	-1.70
	.090 †

	LanguageScript× CueType
	8.08
	3.49
	1.24, 14.92
	2.32
	.021 *

	Conflict
	
	
	
	
	

	Intercept
	633.42
	58.93
	517.92, 748.93
	10.75
	< .001 ***

	LanguageScript
	-11.77
	17.34
	-45.76, 22.23
	-0.68
	.499

	FlankerType
	100.66
	10.96
	79.18, 122.14
	9.18
	< .001 ***

	Age
	1.17
	2.42
	-3.58, 5.92
	0.48
	.631

	SES
	-14.08
	7.55
	-28.89, 0.73
	-1.86
	.062

	Sex
	4.90
	11.26
	-17.17, 26.98
	0.44
	.664

	Ravens
	-5.15
	1.22
	-7.53, -2.76
	-4.23
	< .001 ***

	MusicalExperience
	-11.11
	13.03
	-36.65, 14.43
	-0.85
	.395

	GameExperience
	-20.28
	11.71
	-43.22, 2.67
	-1.73
	.083

	LanguageScript× FlankerType
	-0.03
	5.996
	-11.79, 11.72
	-0.01
	.996


Note. Unstandardized coefficients (B) with standard errors (SE). Alerting effect = No-cue − Double-cue trials; Orienting effect = Center-cue − Single-cue trials; Conflict effect = Incongruent − Congruent trials. All models included random intercepts for subjects and items; models with Cue type or Flanker type additionally included by-subject random slopes for the corresponding factor (e.g., lmer(RT ~ LanguageScript × CueType + Age + SES + Sex + Ravens + MusicalExperience + GameExperience + (1 + CueType | Subject) + (1 | Item), ANT)). Sample size was 118 subjects in all models. Overall RT model: 48 items, 32,787 observations, Marginal/Conditional R² = .079/.469. Alerting model: 24 items, 16,335 observations, Marginal/Conditional R² = .100/.456. Orienting model: 24 items, 16,452 observations, Marginal/Conditional R² = .108/.482. Conflict model: 32 items, 21,619 observations, Marginal/Conditional R² = .231/.491. † p < .10. p < .05. p < .01. p < .001.
Stroop task
Table S14 Linear Mixed-Effects Model Outputs for Attention Network Test (ANT) Reaction Times
	Predictor
	B
	SE
	95% CI 
	t
	p

	Overall RTs
	
	
	
	
	

	Intercept
	684.56
	80.26
	527.24, 841.87
	8.53
	< .001 ***

	LanguageScript
	-27.78
	23.21
	-73.27, 17.72
	-1.20
	.231

	Age
	2.30
	3.28
	-4.13, 8.73
	0.70
	.483

	SES
	-20.20
	10.23
	-40.24, -0.16
	-1.98
	.048 *

	Sex
	-21.62
	15.24
	-51.49, 8.26
	-1.42
	.156

	Ravens
	-7.11
	1.65
	-10.33, -3.88
	-4.31
	< .001 ***

	MusicalExperience
	-13.50
	17.64
	-48.06, 21.07
	-0.77
	.444

	GameExperience
	8.36
	15.85
	-22.70, 39.41
	0.53
	.598

	Interference
	
	
	
	
	

	Intercept
	715.72
	68.32
	581.80, 849.63
	10.48
	< .001 ***

	LanguageScript
	-37.74
	21.21
	-79.31, 3.83
	-1.78
	.075

	Type
	47.07
	21.11
	5.68, 88.45
	2.23
	.026 *

	Age
	1.27
	2.78
	-4.19, 6.73
	0.46
	.648

	SES
	-21.05
	8.67
	-38.05, -4.06
	-2.43
	.015 *

	Sex
	-26.87
	12.93
	-52.21, -1.53
	-2.08
	.038 *

	Ravens
	-6.88
	1.40
	-9.62, -4.14
	-4.92
	< .001 ***

	MusicalExperience
	-6.50
	14.96
	-35.82, 22.83
	-0.43
	.664

	GameExperience
	-12.27
	13.45
	-38.63, 14.09
	-0.91
	.361

	LanguageScript× Type
	0.16
	6.30
	-12.19, 12.51
	0.03
	.980

	Facilitation
	
	
	
	
	

	Intercept
	673.18
	73.34
	529.41, 816.94
	9.18
	< .001 ***

	LanguageScript
	-28.43
	21.48
	-70.54, 13.68
	-1.32
	.186

	Type
	25.46
	12.12
	1.71, 49.21
	2.10
	.036 *

	Age
	1.85
	3.02
	-4.07, 7.77
	0.61
	.540

	SES
	-21.27
	9.41
	-39.71, -2.83
	-2.26
	.024 *

	Sex
	-26.67
	14.02
	-54.17, 0.82
	-1.90
	.057

	Ravens
	-7.36
	1.52
	-10.33, -4.39
	-4.86
	< .001 ***

	MusicalExperience
	-11.70
	16.23
	-43.51, 20.11
	-0.72
	.471

	GameExperience
	-0.83
	14.58
	-29.42, 27.75
	-0.06
	.955

	LanguageScript× Type
	-9.88
	3.59
	-16.92, -2.84
	-2.75
	.007 **

	Stroop
	
	
	
	
	

	Intercept
	656.59
	74.71
	510.14, 803.04
	8.79
	< .001 ***

	LanguageScript
	-31.32
	22.62
	-75.66, 13.01
	-1.39
	.166

	Type
	72.48
	19.70
	33.86, 111.10
	3.68
	.008 **

	Age
	2.03
	3.06
	-3.96, 8.02
	0.66
	.508

	SES
	-17.65
	9.53
	-36.32, 1.02
	-1.85
	.065

	Sex
	-12.42
	14.20
	-40.26, 15.42
	-0.87
	.382

	Ravens
	-5.75
	1.54
	-8.76, -2.74
	-3.74
	< .001 **

	MusicalExperience
	-6.70
	16.43
	-38.91, 25.51
	-0.41
	.684

	GameExperience
	3.95
	14.77
	-24.99, 32.89
	0.27
	.790

	LanguageScript× Type
	-9.62
	6.34
	-22.05, 2.81
	-1.52
	.129


Note. Unstandardized coefficients (B) with standard errors (SE). Interference effect = Incongruent − Neutral trials; Facilitation effect = Neutral − Congruent trials; Stroop effect = Incongruent − Congruent trials. All models included random intercepts for subjects and items; models with Trial Type additionally included by-subject random slopes for Type (e.g., lmer(RT ~ LanguageScript × Type + Age + SES + Sex + Ravens + MusicalExperience + GameExperience + (1 + Type | Subject) + (1 | Item), Stroop)). Sample size was 118 subjects in all models. Overall RT model: 12 items, 20,018 observations, Marginal/Conditional R² = .096/.438. Interference effect model: 9 items, 13,072 observations, Marginal/Conditional R² = .125/.440. Facilitation effect model: 6 items, 13,804 observations, Marginal/Conditional R² = .127/.407. Stroop effect model: 9 items, 13,160 observations, Marginal/Conditional R² = .134/.455. † p < .10. p < .05. p < .01. p < .001.
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TEA
Table S15 Regression Model Outputs for the Test of Everyday Attention (TEA)
	Predictor
	ED (Auditory inhibition)
	
	ER (Auditory attentional switching)

	
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p

	(Intercept)
	84.95
	[27.57, 142.32]
	28.95
	2.93
	.004 
	13.17
	[-42.89, 69.24]
	28.29
	0.47
	.642

	LanguageScript
	12.06
	[-4.71, 28.83]
	8.46
	1.43
	.157
	16.30
	[-0.09, 32.68]
	8.27
	1.97
	.051 

	Sex
	12.19
	[1.17, 23.20]
	5.56
	2.19
	.030 
	-0.04
	[-10.80, 10.72]
	5.43
	-0.01
	.995

	Age
	-0.51
	[-2.88, 1.86]
	1.20
	-0.42
	.673
	1.04
	[-1.27, 3.36]
	1.17
	0.89
	.374

	SES
	-0.02
	[-7.41, 7.37]
	3.73
	-0.01
	.996
	-1.03
	[-8.24, 6.19]
	3.64
	-0.28
	.779

	MusicalExperience
	-0.55
	[-13.29, 12.20]
	6.43
	-0.08
	.932
	15.63
	[3.18, 28.08]
	6.28
	2.49
	.014 

	GameExperience
	0.47
	[-10.98, 11.92]
	5.78
	0.08
	.935
	3.32
	[-7.87, 14.51]
	5.64
	0.59
	.558

	Ravens
	0.29
	[-0.90, 1.48]
	0.60
	0.49
	.627
	1.60
	[0.44, 2.76]
	0.59
	2.73
	.007

	Model Fit
	R² = .055, adj. R² = -.005
	R² = .34, adj. R² = .298


Note: Unstandardized coefficients (B) with 95% confidence intervals and standard errors (SE). ED reflects auditory inhibition and ER reflects auditory attentional switching. Both outcomes were analysed using linear regression models with LanguageScript, Sex, Age, SES, MusicalExperience, GameExperience, and Ravens as predictors (ED: lm(ED ~ LanguageScript + Sex + Age + SES + MusicalExperience + GameExperience + Ravens, TEA); ER: lm(ER ~ LanguageScript + Sex + Age + SES + MusicalExperience + GameExperience + Ravens, TEA)). Model fit indices are reported as R² and adjusted R². † p < .10. p < .05. p < .01.








Corsi Tapping task
Table S16 Regression Model Outputs for the Corsi Tapping Task
	Predictor
	Span Forward
	Span Backward
	Span Rotated

	
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p
	B
	95% CI 
	SE
	t
	p

	(Intercept)
	43.32
	[22.68, 63.96]
	10.42
	4.16
	<.001
	22.77
	[-0.16, 45.71]
	11.57
	1.97
	.052 
	7.72
	[-20.14, 35.59]
	14.06
	0.55
	.584

	LanguageScript
	0.25
	[-5.78, 6.28]
	3.04
	0.08
	.935
	-5.87
	[-12.57, 0.83]
	3.38
	-1.74
	.086 
	-9.95
	[-18.10, -1.81]
	4.11
	-2.42
	.017

	Sex
	-0.65
	[-4.61, 3.32]
	2.00
	-0.32
	.748
	0.91
	[-3.49, 5.31]
	2.22
	0.41
	.683
	2.55
	[-2.80, 7.90]
	2.70
	0.94
	.347

	Age
	-0.51
	[-1.37, 0.34]
	0.43
	-1.19
	.236
	0.20
	[-0.74, 1.15]
	0.48
	0.42
	.672
	0.01
	[-1.14, 1.16]
	0.58
	0.02
	.987

	SES
	2.06
	[-0.60, 4.72]
	1.34
	1.54
	.127
	3.14
	[0.19, 6.10]
	1.49
	2.11
	.037
	4.13
	[0.54, 7.72]
	1.81
	2.28
	.024

	MusicalExperience
	1.04
	[-3.54, 5.63]
	2.31
	0.45
	.653
	2.09
	[-3.00, 7.19]
	2.57
	0.81
	.417
	-0.30
	[-6.48, 5.89]
	3.12
	-0.09
	.925

	GameExperience
	6.74
	[2.62, 10.86]
	2.08
	3.24
	.002
	4.26
	[-0.32, 8.83]
	2.31
	1.84
	.068 
	4.53
	[-1.03, 10.09]
	2.81
	1.61
	.109

	Ravens
	0.76
	[0.34, 1.19]
	0.22
	3.54
	<.001
	0.54
	[0.07, 1.02]
	0.24
	2.26
	.026
	0.98
	[0.40, 1.56]
	0.29
	3.35
	.001

	Model Fit
	R² = .237, Adj. R² = .188
	R² = .139, Adj. R² = .084
	R² = .201, Adj. R² = .151


Note: Unstandardized coefficients (B) with 95% confidence intervals and standard errors (SE). Span Forward, Backward, and Rotated reflect different working memory spans measured with the Corsi tapping task. All outcomes were analysed using linear regression models with LanguageScript, Sex, Age, SES, MusicalExperience, GameExperience, and Ravens as predictors (Forward: lm(Forward ~ LanguageScript + Sex + Age + SES + MusicalExperience + GameExperience + Ravens, Corsi); Backward: lm(Backward ~ LanguageScript + Sex + Age + SES + MusicalExperience + GameExperience + Ravens, Corsi); Rotated: lm(Rotated ~ LanguageScript + Sex + Age + SES + MusicalExperience + GameExperience + Ravens, Corsi)). Model fit indices are reported as R² and adjusted R². † p < .10. p < .05. p < .01.



