Supplementary File Text (for Supplementary Figure S1)
Supplementary Figure S1. Exploratory rejected path model of digital competencies and cyberbullying involvement.
Supplementary Figure S1 presents an exploratory path model in which Digital Fitness (DF) and Digital Responsibility (DR) were entered simultaneously, as correlated predictors, of cyberbullying victimization and cyberbullying perpetration. In this specification, higher DF was associated with lower victimization (β = −.28) and lower perpetration (β = −.38), consistent with the zero-order correlational pattern. When DF was held constant, DR showed small positive partial associations with victimization (β = .07) and perpetration (β = .11).
Because DF and DR show substantial overlap (r = .79) and the model demonstrates extremely poor global fit—χ²(1, N = 1,546) = 2,702.32, p < .001; GFI = .71; NFI = .40; CFI = .39; TLI = −2.63; RMSEA = 1.32—this specification is rejected and is reported only to document the direction of partial effects under high predictor overlap. The positive DR paths should not be interpreted as evidence that ethical/legal responsibility increases cyberbullying involvement. Rather, the sign reversal is more plausibly attributable to multicollinearity-related suppression/instability and/or self-report sensitivity (e.g., individuals with stronger ethical/legal awareness may be more able to recognize and label cyberbullying behaviors). Accordingly, Supplementary Figure S1 is provided for transparency and exploratory interpretation only, and it is not used as confirmatory structural evidence in drawing the study’s substantive conclusions.
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As shown, higher Digital Fitness is associated with lower levels of both victimization (β = −.28) and perpetration (β = −.38), indicating a clear protective role of practical digital skills. In contrast, Digital Responsibility shows small positive paths to victimization (β = .07) and perpetration (β = .11) once Digital Fitness is controlled, a pattern consistent with the “paradox of awareness” observed in the regression analyses, whereby students with stronger ethical and legal awareness report more involvement, possibly because they are better able to recognize and label these behaviors. The correlation between Digital Fitness and Digital Responsibility is substantially high (r = .79), reinforcing the view that these constructs are empirically intertwined. However, the overall model fit is poor, χ²(1, N = 1,546) = 2,702.32, p < .001, GFI = .71, NFI = .40, CFI = .39, TLI = −2.63, RMSEA = 1.32, so the figure is best interpreted as an exploratory illustration of the pattern of direct effects rather than as a definitive structural representation of the data.
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