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Table S1. Trial-level linear mixed models for reaction times, beta ERSP, and beta–RT relationships.
	Model
	Trials
	Effect
	F (Satterthwaite df)
	p
	Singular fit
	Random slopes retained

	First keystroke RT
	9,417
	Day
	F(2, 9384.97) = 507.47
	< 0.001
	Yes
	Day × Stimulus

	
	
	Stimulus
	F(1, 9325.71) = 26.65
	< 0.001
	Yes
	Day × Stimulus

	
	
	Trial position
	F(1, 9380.05) = 162.65
	< 0.001
	Yes
	Day × Stimulus

	
	
	Day × Stimulus
	F(2, 48.78) = 0.69
	0.507
	Yes
	Day × Stimulus

	Fifth keystroke RT
	9,417
	Day
	F(2, 22.43) = 68.06
	< 0.001
	No
	Day, Stimulus, Trial position, Day × Stimulus

	
	
	Stimulus
	F(1, 21.32) = 44.45
	< 0.001
	No
	Day, Stimulus, Trial position, Day × Stimulus

	
	
	Trial position
	F(1, 22.18) = 42.20
	< 0.001
	No
	Day, Stimulus, Trial position, Day × Stimulus

	
	
	Day × Stimulus
	F(2, 23.25) = 2.82
	0.080
	No
	Day, Stimulus, Trial position, Day × Stimulus

	Beta ERSP, anterior frontal
	5,691
	Day
	F(2, 5677.33) = 2.77
	0.063
	Yes
	Day × Stimulus

	
	
	Stimulus
	F(1, 5664.24) = 0.10
	0.758
	Yes
	Day × Stimulus

	
	
	Trial position
	F(1, 5669.71) = 0.17
	0.681
	Yes
	Day × Stimulus

	
	
	Day × Stimulus
	F(2, 5663.94) = 2.12
	0.120
	Yes
	Day × Stimulus

	Beta ERSP, frontocentral
	5,691
	Day
	F(2, 5666.87) = 7.14
	< 0.001
	Yes
	Day × Stimulus

	
	
	Stimulus
	F(1, 3608.44) = 0.52
	0.471
	Yes
	Day × Stimulus

	
	
	Trial position
	F(1, 5670.54) = 0.94
	0.332
	Yes
	Day × Stimulus

	
	
	Day × Stimulus
	F(2, 73.20) = 1.63
	0.203
	Yes
	Day × Stimulus

	Beta–first RT, anterior frontal
	5,691
	Beta
	F(1, 12.98) = 0.76
	0.399
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day
	F(2, 68.18) = 2.30
	0.108
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Stimulus
	F(1, 14.41) = 1.53
	0.236
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day × Stimulus
	F(2, 2477.77) = 0.70
	0.498
	Yes
	Beta, Beta × Day, Beta × Stimulus

	Beta–fifth RT, anterior frontal
	5,691
	Beta
	F(1, 15.03) = 0.98
	0.337
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day
	F(2, 2772.99) = 3.22
	0.040
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Stimulus
	F(1, 5551.64) = 1.02
	0.312
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day × Stimulus
	F(2, 5500.65) = 1.33
	0.263
	Yes
	Beta, Beta × Day, Beta × Stimulus

	Beta–first RT, frontocentral
	5,691
	Beta
	F(1, 10.77) = 0.23
	0.643
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day
	F(2, 25.98) = 1.91
	0.168
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Stimulus
	F(1, 11.16) = 0.70
	0.420
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day × Stimulus
	F(2, 2117.89) = 1.17
	0.312
	Yes
	Beta, Beta × Day, Beta × Stimulus

	Beta–fifth RT, frontocentral
	5,691
	Beta
	F(1, 16.59) = 2.65
	0.123
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day
	F(2, 2978.96) = 1.47
	0.230
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Stimulus
	F(1, 5505.24) = 1.33
	0.249
	Yes
	Beta, Beta × Day, Beta × Stimulus

	
	
	Beta × Day × Stimulus
	F(2, 5466.62) = 0.95
	0.387
	Yes
	Beta, Beta × Day, Beta × Stimulus


Note. Models included Day, Stimulus, their interaction, and trial position (centered and scaled) as fixed effects; beta–RT models additionally included within-participant-centered beta ERSP and its interactions with Day and Stimulus (only beta-related effects are shown). The random-effects structure started with by-participant random intercepts and uncorrelated random slopes for all fixed effects; when the fit was singular, the slope with the smallest variance was removed and the model was refitted. ‘Random slopes retained’ lists the slopes left in the final model. RT = reaction time (log-transformed).

Table S2. Two-stage analysis of beta–RT relationships: primary criterion (≥ 10 trials per cell) and sensitivity criterion (≥ 5 trials per cell).
	ROI, RT
	Effect on slope
	n
	≥ 10 trials: statistic
	p
	Effect size
	n
	≥ 5 trials: statistic
	p
	Effect size

	Anterior frontal, first RT
	Mean slope vs. 0
	23
	t(22) = 0.91
	0.373
	0.19 (dz)
	23
	t(22) = 1.15
	0.262
	0.24 (dz)

	
	Day
	17
	F(1.82, 29.19) = 0.52
	0.584
	0.03 (ηp²)
	18
	F(1.88, 31.91) = 0.31
	0.720
	0.02 (ηp²)

	
	Stimulus
	17
	F(1, 16) = 0.86
	0.366
	0.05 (ηp²)
	18
	F(1, 17) = 1.34
	0.263
	0.07 (ηp²)

	
	Day × Stimulus
	17
	F(1.76, 28.09) = 1.38
	0.267
	0.08 (ηp²)
	18
	F(1.78, 30.23) = 1.78
	0.189
	0.09 (ηp²)

	Anterior frontal, fifth RT
	Mean slope vs. 0
	23
	t(22) = 0.26
	0.797
	0.05 (dz)
	23
	t(22) = 0.76
	0.457
	0.16 (dz)

	
	Day
	17
	F(1.99, 31.88) = 0.60
	0.555
	0.04 (ηp²)
	18
	F(1.99, 33.91) = 0.87
	0.427
	0.05 (ηp²)

	
	Stimulus
	17
	F(1, 16) = 0.27
	0.609
	0.02 (ηp²)
	18
	F(1, 17) = 0.64
	0.436
	0.04 (ηp²)

	
	Day × Stimulus
	17
	F(1.53, 24.53) = 1.37
	0.267
	0.08 (ηp²)
	18
	F(1.51, 25.65) = 1.54
	0.233
	0.08 (ηp²)

	Frontocentral, first RT
	Mean slope vs. 0
	23
	t(22) = 0.13
	0.901
	0.03 (dz)
	23
	t(22) = 0.22
	0.824
	0.05 (dz)

	
	Day
	17
	F(1.91, 30.51) = 0.68
	0.510
	0.04 (ηp²)
	18
	F(1.85, 31.47) = 0.58
	0.555
	0.03 (ηp²)

	
	Stimulus
	17
	F(1, 16) = 0.12
	0.734
	0.01 (ηp²)
	18
	F(1, 17) = 0.34
	0.567
	0.02 (ηp²)

	
	Day × Stimulus
	17
	F(1.71, 27.37) = 1.37
	0.267
	0.08 (ηp²)
	18
	F(1.74, 29.58) = 1.64
	0.213
	0.09 (ηp²)

	Frontocentral, fifth RT
	Mean slope vs. 0
	23
	t(22) = 0.82
	0.420
	0.17 (dz)
	23
	t(22) = 0.95
	0.350
	0.20 (dz)

	
	Day
	17
	F(1.90, 30.44) = 1.23
	0.306
	0.07 (ηp²)
	18
	F(1.93, 32.79) = 1.24
	0.302
	0.07 (ηp²)

	
	Stimulus
	17
	F(1, 16) = 0.37
	0.550
	0.02 (ηp²)
	18
	F(1, 17) = 0.71
	0.410
	0.04 (ηp²)

	
	Day × Stimulus
	17
	F(1.30, 20.82) = 1.56
	0.231
	0.09 (ηp²)
	18
	F(1.29, 21.93) = 1.30
	0.279
	0.07 (ηp²)


Note. For each participant, Day, and Stimulus cell with at least the minimum number of correct trials, log reaction time was regressed on single-trial beta ERSP. The slopes were averaged across cells and tested against zero with a one-sample t-test, and submitted to a 3 (Day) × 2 (Stimulus) repeated-measures ANOVA (Greenhouse–Geisser correction) for participants with slopes in all cells.

Table S3. All post hoc comparisons. (A) Accuracy (binomial GLMM). (B) Reaction times and beta ERSP (paired t-tests on participant-level means).
(A) Accuracy
	Family
	Contrast
	Odds ratio [95% CI]
	z
	p
	Adjusted p

	Day (averaged over Stimulus)
	Day 2 / Day 1
	1.37 [1.13, 1.67]
	3.18
	0.001
	0.004

	
	Day 3 / Day 1
	1.42 [1.11, 1.80]
	2.81
	0.005
	0.015

	
	Day 3 / Day 2
	1.03 [0.80, 1.33]
	0.23
	0.821
	1.000

	Stimulus within Day
	Day 1: Random / Repeated
	0.86 [0.70, 1.06]
	−1.43
	0.152
	0.455

	
	Day 2: Random / Repeated
	1.03 [0.81, 1.31]
	0.23
	0.817
	1.000

	
	Day 3: Random / Repeated
	1.05 [0.82, 1.34]
	0.37
	0.713
	1.000

	Day within Stimulus (Repeated)
	Repeated: Day 2 / Day 1
	1.26 [0.97, 1.62]
	1.76
	0.078
	0.235

	
	Repeated: Day 3 / Day 1
	1.28 [0.96, 1.72]
	1.66
	0.097
	0.290

	
	Repeated: Day 3 / Day 2
	1.02 [0.74, 1.40]
	0.13
	0.898
	1.000

	Day within Stimulus (Random)
	Random: Day 2 / Day 1
	1.50 [1.17, 1.93]
	3.20
	0.001
	0.004

	
	Random: Day 3 / Day 1
	1.56 [1.17, 2.09]
	3.00
	0.003
	0.008

	
	Random: Day 3 / Day 2
	1.04 [0.76, 1.43]
	0.24
	0.812
	1.000



(B) Reaction times and beta ERSP
	Measure
	Family
	Contrast
	n
	Mean difference [95% CI]
	t
	p
	Adjusted p
	dz

	First keystroke RT
	Day (averaged over Stimulus)
	Day 2 − Day 1
	22
	−0.160 [−0.215, −0.105]
	t(21) = −6.05
	< 0.001
	< 0.001
	−1.29

	
	
	Day 3 − Day 1
	22
	−0.295 [−0.351, −0.238]
	t(21) = −10.80
	< 0.001
	< 0.001
	−2.30

	
	
	Day 3 − Day 2
	23
	−0.130 [−0.195, −0.065]
	t(22) = −4.14
	< 0.001
	0.001
	−0.86

	
	Stimulus within Day
	Day 1: Random − Repeated
	22
	0.020 [−0.027, 0.067]
	t(21) = 0.89
	0.384
	1.000
	0.19

	
	
	Day 2: Random − Repeated
	23
	0.038 [0.008, 0.068]
	t(22) = 2.60
	0.016
	0.049
	0.54

	
	
	Day 3: Random − Repeated
	23
	0.050 [0.011, 0.089]
	t(22) = 2.68
	0.014
	0.041
	0.56

	
	Day within Stimulus (Repeated)
	Repeated: Day 2 − Day 1
	22
	−0.171 [−0.230, −0.111]
	t(21) = −5.93
	< 0.001
	< 0.001
	−1.26

	
	
	Repeated: Day 3 − Day 1
	22
	−0.312 [−0.373, −0.250]
	t(21) = −10.55
	< 0.001
	< 0.001
	−2.25

	
	
	Repeated: Day 3 − Day 2
	23
	−0.136 [−0.206, −0.067]
	t(22) = −4.09
	< 0.001
	0.001
	−0.85

	
	Day within Stimulus (Random)
	Random: Day 2 − Day 1
	22
	−0.150 [−0.212, −0.088]
	t(21) = −5.03
	< 0.001
	< 0.001
	−1.07

	
	
	Random: Day 3 − Day 1
	22
	−0.277 [−0.343, −0.212]
	t(21) = −8.84
	< 0.001
	< 0.001
	−1.88

	
	
	Random: Day 3 − Day 2
	23
	−0.124 [−0.190, −0.058]
	t(22) = −3.89
	< 0.001
	0.002
	−0.81

	Fifth keystroke RT
	Day (averaged over Stimulus)
	Day 2 − Day 1
	22
	−0.208 [−0.252, −0.163]
	t(21) = −9.69
	< 0.001
	< 0.001
	−2.07

	
	
	Day 3 − Day 1
	22
	−0.308 [−0.370, −0.247]
	t(21) = −10.41
	< 0.001
	< 0.001
	−2.22

	
	
	Day 3 − Day 2
	23
	−0.097 [−0.141, −0.052]
	t(22) = −4.51
	< 0.001
	< 0.001
	−0.94

	
	Stimulus within Day
	Day 1: Random − Repeated
	22
	0.025 [−0.005, 0.055]
	t(21) = 1.75
	0.095
	0.286
	0.37

	
	
	Day 2: Random − Repeated
	23
	0.044 [0.021, 0.066]
	t(22) = 4.08
	< 0.001
	0.001
	0.85

	
	
	Day 3: Random − Repeated
	23
	0.066 [0.042, 0.090]
	t(22) = 5.68
	< 0.001
	< 0.001
	1.18

	
	Day within Stimulus (Repeated)
	Repeated: Day 2 − Day 1
	22
	−0.218 [−0.267, −0.168]
	t(21) = −9.17
	< 0.001
	< 0.001
	−1.96

	
	
	Repeated: Day 3 − Day 1
	22
	−0.330 [−0.395, −0.266]
	t(21) = −10.63
	< 0.001
	< 0.001
	−2.27

	
	
	Repeated: Day 3 − Day 2
	23
	−0.108 [−0.152, −0.064]
	t(22) = −5.13
	< 0.001
	< 0.001
	−1.07

	
	Day within Stimulus (Random)
	Random: Day 2 − Day 1
	22
	−0.198 [−0.247, −0.149]
	t(21) = −8.39
	< 0.001
	< 0.001
	−1.79

	
	
	Random: Day 3 − Day 1
	22
	−0.287 [−0.351, −0.222]
	t(21) = −9.19
	< 0.001
	< 0.001
	−1.96

	
	
	Random: Day 3 − Day 2
	23
	−0.086 [−0.135, −0.036]
	t(22) = −3.61
	0.002
	0.005
	−0.75

	Beta ERSP, anterior frontal
	Day (averaged over Stimulus)
	Day 2 − Day 1
	21
	0.16 [−0.10, 0.42]
	t(20) = 1.27
	0.218
	0.654
	0.28

	
	
	Day 3 − Day 1
	21
	0.25 [−0.02, 0.51]
	t(20) = 1.94
	0.067
	0.200
	0.42

	
	
	Day 3 − Day 2
	23
	0.05 [−0.23, 0.33]
	t(22) = 0.39
	0.701
	1.000
	0.08

	
	Stimulus within Day (Days 1–2, exploratory)
	Day 1: Random − Repeated
	21
	−0.09 [−0.35, 0.18]
	t(20) = −0.67
	0.513
	1.000
	−0.15

	
	
	Day 2: Random − Repeated
	23
	−0.11 [−0.40, 0.17]
	t(22) = −0.83
	0.414
	0.828
	−0.17

	
	Planned comparison
	Day 3: Random − Repeated
	23
	0.26 [0.03, 0.50]
	t(22) = 2.31
	0.031
	—
	0.48

	
	Day within Stimulus (Repeated)
	Repeated: Day 2 − Day 1
	21
	0.19 [−0.10, 0.47]
	t(20) = 1.37
	0.187
	0.562
	0.30

	
	
	Repeated: Day 3 − Day 1
	21
	0.07 [−0.22, 0.36]
	t(20) = 0.48
	0.638
	1.000
	0.10

	
	
	Repeated: Day 3 − Day 2
	23
	−0.14 [−0.47, 0.20]
	t(22) = −0.84
	0.409
	1.000
	−0.18

	
	Day within Stimulus (Random)
	Random: Day 2 − Day 1
	21
	0.13 [−0.26, 0.52]
	t(20) = 0.70
	0.493
	1.000
	0.15

	
	
	Random: Day 3 − Day 1
	21
	0.43 [0.09, 0.76]
	t(20) = 2.65
	0.015
	0.046
	0.58

	
	
	Random: Day 3 − Day 2
	23
	0.24 [−0.09, 0.57]
	t(22) = 1.52
	0.143
	0.430
	0.32

	Beta ERSP, frontocentral
	Day (averaged over Stimulus)
	Day 2 − Day 1
	21
	0.35 [0.11, 0.60]
	t(20) = 2.98
	0.007
	0.022
	0.65

	
	
	Day 3 − Day 1
	21
	0.42 [0.16, 0.69]
	t(20) = 3.30
	0.004
	0.011
	0.72

	
	
	Day 3 − Day 2
	23
	0.06 [−0.23, 0.35]
	t(22) = 0.41
	0.686
	1.000
	0.09

	
	Stimulus within Day
	Day 1: Random − Repeated
	21
	−0.15 [−0.45, 0.15]
	t(20) = −1.04
	0.310
	0.931
	−0.23

	
	
	Day 2: Random − Repeated
	23
	−0.18 [−0.48, 0.13]
	t(22) = −1.18
	0.251
	0.752
	−0.25

	
	
	Day 3: Random − Repeated
	23
	0.10 [−0.14, 0.35]
	t(22) = 0.88
	0.387
	1.000
	0.18

	
	Day within Stimulus (Repeated)
	Repeated: Day 2 − Day 1
	21
	0.37 [0.00, 0.75]
	t(20) = 2.10
	0.049
	0.147
	0.46

	
	
	Repeated: Day 3 − Day 1
	21
	0.30 [0.01, 0.59]
	t(20) = 2.19
	0.041
	0.122
	0.48

	
	
	Repeated: Day 3 − Day 2
	23
	−0.08 [−0.41, 0.24]
	t(22) = −0.53
	0.603
	1.000
	−0.11

	
	Day within Stimulus (Random)
	Random: Day 2 − Day 1
	21
	0.34 [0.02, 0.65]
	t(20) = 2.24
	0.037
	0.111
	0.49

	
	
	Random: Day 3 − Day 1
	21
	0.54 [0.16, 0.93]
	t(20) = 2.94
	0.008
	0.024
	0.64

	
	
	Random: Day 3 − Day 2
	23
	0.20 [−0.18, 0.57]
	t(22) = 1.10
	0.285
	0.855
	0.23


Note. p = uncorrected p value; adjusted p = Bonferroni-adjusted p value within each family of comparisons. The Day 3 comparison between random and repeated sequences in the anterior frontal ROI was a single planned comparison and was not corrected. Mean differences are in log seconds for reaction times and in dB for beta ERSP. Each paired t-test included all participants with data for that comparison.
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Figure S1. Binned residuals of the accuracy GLMM (response scale).
Points show the average residual within each bin of fitted probabilities, with error bars; gray lines show approximate 95% error bounds. Approximately 88% of the binned residuals fell within the bounds (the conventional criterion is 95%). Generated with the performance package in R.
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