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Abstract

We investigated the link between executive functions and two subprocesses of procedural learning in healthy children and children with Tourette syndrome. We found enhanced statistical learning but impaired sequence learning in Tourette syndrome. However, executive functions and working memory did not modulate these effects.

Supporting summary

Previous research has demonstrated enhanced procedural learning in Tourette syndrome (TS); however, it has not differentiated between two processes that support such learning, namely, sequence learning and pure statistical learning. Sequence learning is more model-based, as it involves modeling the structure of the environment. In contrast, pure statistical learning is a model-free type of learning, it does not require a detailed internal model and reflects merely an adaptation to the frequency of stimuli. We went beyond the replication of previous research by investigating which system, statistical or sequence learning, may be enhanced in TS. Furthermore, we included measures of task switching, a component of executive functions, and complex visuo-spatial working memory. For this purpose, the tasks used were the Wisconsin Card Sorting Task and the Counting Span task. To assess procedural learning and its subcomponents, we administered the Alternating Serial Reaction Time task, which allows us to dissociate sequence learning and statistical learning. Twenty-one typically developing (TD) children and twenty-one children with TS participated in our study. We found no baseline differences in working memory and executive functioning between the groups. We found evidence for enhanced statistical learning but impaired sequence learning in TS, indicating that sensitivity to statistical regularities could underlie the previously reported procedural enhancement in TS. However, there was only a trend towards a positive relationship between executive functions and sequence learning in the TD group, and there was no relationship in the TS group. Working memory was not related to either subcomponents of procedural learning in either groups. Altogether, our study provides further evidence for enhanced procedural learning in TS and shows that this effect stems from increased statistical learning and not sequence learning. Task switching ability and working memory capacity seem to be unrelated to statistical learning and are only weakly related to sequence learning. The fact that this effect was limited to the TD group suggests that children with TS may have weaker access to their executive functions or they use different strategies in procedural learning tasks. Our study brings us closer to a deeper understanding of the typical and atypical development of multiple memory systems and their interactions.
