


Supplementary Table: Summary of Remaining EEG Epochs (Mean ± SD)
	Group
	Time
	No-interference
	Interference
	Directed
	Nondirected

	Sham
	Pre
	42.9 ± 8.4
	42.2 ± 8.5
	92.4 ± 18.3
	92.6 ± 16.8

	
	Post
	48.1 ± 13.3
	48.1 ± 13.4
	104.6 ± 27.3
	104.1 ± 28.6

	NF
	Pre
	43.9 ± 6.1
	43.7 ± 6.9
	94.9 ± 14.5
	94.1 ± 14.6

	
	Post
	50.3 ± 8.0
	50.1 ± 9.0
	109.0 ± 17.6
	109.8 ± 19.8


Table1：The table presents the average number of EEG epochs retained (Mean ± SD) for each experimental group across the four task conditions before and after the intervention (Pre/Post). NF represents the genuine neurofeedback training group (n = 19), and Sham represents the sham training group (n = 18).
Supplementary Statistical Analysis Results
Analysis of Condition Difference Scores (Effect Scores)
A 2 (Group: True, Sham) × 2 (Time: Pre, Post) repeated-measures ANOVA was first conducted on the difference scores. For the cueing effect (nondirected − directed), the results showed no significant main effect of Time (F (1, 35) = 0.785, p = .382, ηₚ² = .022), no significant main effect of Group (F (1, 35) = 0.051, p = .823, ηₚ²= .001), and no significant interaction (F (1, 35) = 2.128, p = .154, ηₚ² = .057). Regarding the interference effect (interference − no-interference), the analysis revealed a significant main effect of Time (F (1, 35) = 8.728, p = .006, ηₚ² = .200). However, the main effect of Group (F (1, 35) = 2.056, p = .160, ηₚ² = .055) and the Time × Group interaction (F (1, 35) = 2.419, p = .129, ηₚ² = .065) were not statistically significant. Despite the lack of statistical significance for the interaction, descriptive statistics indicated that the decrease in the interference effect for the NF group (29.37 ms) was greater than that of the Sham group (9.11 ms).
To account for the speed-accuracy trade-off, the Inverse Efficiency Score (IES = RT/ACC) was employed as the behavioral metric for supplemental analysis. Regarding the executive control dimension (interference), a repeated-measures ANOVA on IES revealed significant main effects for Time (F (1, 35) = 39.683, p < .001, ηₚ²= .531) and Interference (F (1, 35) = 5.367, p = .026, ηₚ² = .133), while the main effect of Group was non-significant (F (1, 35) = 1.370, p = .250, ηₚ² = .038). The Time × Group interaction reached marginal significance (F (1, 35) = 3.737, p = .061, ηₚ² = .096), with further simple effects analysis demonstrating that the NF group showed a significant reduction in IES post-test (F(1, 35) = 34.830, p < .001, ηₚ² = .499), whereas the reduction in the Sham group was smaller with a lower effect size (F (1, 35) = 9.281, p = .004, ηₚ² = .210). For the attentional orientation dimension (directional cues), the analysis showed significant main effects for Time (F (1, 35) = 93.282, p < .001, ηₚ² = .727) and Direction (F (1, 35) = 130.447, p < .001, ηₚ² = .788), with a non-significant main effect of Group (F (1, 35) = 2.179, p = .149, ηₚ² = .059). Notably, the Time × Group interaction was significant (F (1, 35) = 11.874, p = .001, ηₚ² = .253); simple effects analysis confirmed that the NF group achieved a significant improvement in processing efficiency post-test (F (1, 35) = 93.282, p < .001, ηₚ² = .727), while the improvement in the Sham group, although significant, yielded a substantially smaller effect size (F (1, 35) = 11.874, p = .001, ηₚ² = .253).








