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Empirical evidence has recently accumulated showing correlations between language and 
musical rhythm processing in typical and atypical populations (Corriveau & Goswami, 2009; 
Friederici et al., 2003; Gordon et al., 2015a). Furthermore, various types of cueing and priming 
effects have also been reported: the presentation of a rhythmic musical piece, either preceding 
or synchronized to a language task, has been found to improve phonological and syntactic 
processing (Cason et al., 2015; Chern et al., 2018; Kotz & Gunter, 2015; Kotz & Schmidt-
Kassow, 2015; Przybylski et al., 2013). One explanation for these effects relies on the Dynamic 
Attending Theory (Large & Jones, 1999), according to which a regular temporal structure in 
the input leads to enhanced processing of expected events as internal attentional oscillations 
entrain to external oscillators. To account for facilitatory effects at the syntactic level, it has 
been argued that subcortico-cortical networks involved in the processing of the timing of 
auditory events allow extracting temporally predictable cues during rhythmic stimulation, and 
that these cues can interface with syntactic predictions (Kotz et al., 2009). However, precisely 
how a direct link between these two systems is established appears unclear. As both syntax 
and musical meter involve multiple levels of units organized into hierarchical structures (Kotz 
et al., 2018; Patel, 2008), it is plausible that such a system constitutes the shared cognitive 
component mediating the effects of musical rhythm on syntactic processing.  

The present study aimed to test the hypothesis that facilitatory effects of a regular rhythmic 
prime on grammaticality judgement tasks are due to the priming of abstract hierarchical 
structure. If hierarchical structure is coded in an abstract format, one would expect to find 
selective facilitatory effects of a rhythmically regular prime not only in linguistic tasks, but also 
in non-linguistic tasks that involve internal structure building. Sixty L1 French speakers listened 
to silent, rhythmically regular, and rhythmically irregular primes prior to performing a 
grammaticality judgement task. The order of the experimental blocks was manipulated such 
that participants listened to the regular prime first and the irregular prime last in one condition 
(Regular-Silence-Irregular), and vice versa (Irregular-Silence-Regular). Based on recent work 
in agreement attraction (Franck & Wagers, under review), linguistic stimuli were constructed 
in a semi-artificial Jabberwocky language to eliminate semantic effects. Half the sentences 
were correct while the other half contained a subject-verb number agreement violation. 
Sentences were presented auditorily. Additionally, participants also did two types of non-
linguistic tasks: (a) structure-based tasks of rhythm processing included beat anticipation 
(Pagliarini, 2015) as well as rhythm and beat discrimination (Zentner & Strauss, 2017), while 
(b) non-structure-based tasks involved auditory attention (Schwartze et al., 2013) and 
processing speed (Pagliarini, 2015). Data were analysed using generalized linear mixed effects 
models and parametric tests. Results indicate that the Regular-Silence-Irregular condition led 
to a significant performance improvement across blocks within the grammaticality judgement 
task, absent in the Irregular-Silence-Regular condition, as well as higher performance in 
structure-based non-linguistic tasks, but not in attention or processing speed. 

These results support the hypothesis that a regular rhythmic prime influences syntactic 
processing through a shared system responsible for internal structure building. Activated 
during rhythmic stimulation, this system benefits the internal construction of hierarchical 
linguistic and non-linguistic structure. These results are in line with recent findings of 
hierarchical structure coding in the brain, as well as suggestions of complex interactions in 
neural entrainment rather than linear models of stimulus acoustics (Ding et al., 2015; Haegens 
& Golumbic, 2018; Large & Snyder, 2009; Tal et al., 2017).  
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