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To investigate differences in pragmatic performance between children with cochlear implants (CI) and peers with typical hearing development (TA), and controlling for differences in basic language skills between the two groups, we used a generalized linear model (GLM) with participants’ scores on the ABaCo as outcome, group of participant (two levels: children with cochlear implants, TA peers), scale (five levels: linguistic, extralinguistic, paralinguistic, contextual and conversational), and age group (three levels: 6;11 – 7;11; 8;0 – 8;11; 9;0 – 9; 11) as categorical predictors, and the linguistic variables described in SM3, i.e., %Phonological errors, %Semantic paraphasias, %Omissions of morphosyntactic information, and %Complete sentences  (one at time) as continuous covariates, and varying effects by participants and items. We tested the significance of each predictor and interaction term by performing an analysis of deviance (with type III Wald chi-square test) as implemented in the car package (Fox & Weisberg, 2011). Post-hoc pairwise comparison with Tukey correction for multiple comparisons was conducted using the lsmeans package (Lenth, 2016).
Results
The analysis revealed a significant effect of Group (χ2(1, N = 44) = 38.9, p < .001). As shown in Table 2, an examination of the main effects of Group revealed that overall, children with cochlear implants performed worse than typically hearing peers on the ABaCo as a whole (β = -0.29, p < .001). The analysis also showed a significant effect of Scale (36.0 ≤ χ2(4, N = 44) ≤ 43.0, p < .001), with different levels of performance on the different scales of the ABaCo.  
The interaction between Scale  Group was also significant (χ2(3, N = 38) ≤ 28.49 p < .001). Post-hoc pairwise comparisons with Tukey correction revealed that children with CIs (all age groups pooled together) performed worse than TA peers on the paralinguistic (p < .05) and contextual scales (p < .01), while no significant differences were found on the other scales.
The interaction between Scale  Modality was also significant (χ2(3, N = 44) = 13.04, p < .01). Looking at the differences in scores on the ABaCo scales for the different modality (two levels: comprehension and production), post-hoc pairwise comparisons with Tukey correction revealed that participants at the whole group level showed a better performance in comprehension vs. production scores in linguistic (p < .01) and extralinguistic scales (p < .001). We did not find a significant interaction between GroupModality (p > .05) or Group  Scale  Modality (p > .05), indicating no significant between-groups (CI and TA) differences in comprehension vs. production in the in different ABaCo scales or in the overall ABaCO performance. 
Conclusion
The results are analogous to the results of the main analysis of the manuscript (see Results section) and support the conclusion that pragmatic performance on the ABaCo battery of children with CIs is not exclusively determined by linguistic impairments. Indeed, even when accounting for basic linguistic skills (phonological and morpho-syntactical) in the analysis the difference between children with CIs and TA peers still remains. 




