Changing brain activations during language tasks after a non-verbal training: An fMRI study
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Conclusions





We found a subcortical activation during the pretest for all our subjects during the verb generation task. But, at the post-test, we observe a great increase in the left Putamen and in the Globus Pallidus for EG subjects. However, for CG subjects, no subsequent significant activation was highlighted.





 Results show a greater activation in basal ganglia during a verb generation task, particularly in the anterior part of the caudate nucleus, for the EG. It might thus be possible that this area is a “crossroad” between verbal and non-verbal activities.





Methodology


Pretest :


- an fmri paradigm (verb generation/complex forms)











Experimental phase :





- 10 subjects trained to detect the environmental regularities presented by a concrete material (two months)


- 10 control subjects





Posttest :  the same as the pretest





Observation
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Non-verbal communication devices





Subjects see a diagram and must build a « railway network » representing its mechanical equivalent.



































The Dynamical Mazes enable the subject to build and explore the regularities of finite automata. Subjects are then asked to discover the rules governing these regularities and to verbalize them.








Previous observations





Ullman (Ullman, 2001) claimed in his Declarative/Procedural Model that some parts of the brain are involved both in language activities and in non-verbal activities. Two areas involved during language tasks: the left superior temporal gyrus associated with semantics, and the left inferior frontal gyrus and the basal ganglia, activated when subjects use grammatical structures. Basal ganglia are also activated during many non-verbal cognitive tasks, such as implicit procedural learning (Eichenbaum & Cohen, 2001), probabilistic rules learning (Poldrack, et al., 1999), and sequence learning (Aldridge & Berridge, 1998).





A similar hypothesis was proposed by Saffran et al. (1996). These authors observed that 8 months-old children are able to discriminate "words" and "non-words" in an artificial language on the basis of probabilistic regularities only. Seidenberg (1997) interpreted this observation as evidence that the probabilistic constraints in the learning processes can favour the development of other cognitive processes. According to these authors, an individual must discover the regularities of his environment in order to acquire language.








Introduction


Language acquisition, and more precisely the acquisition of reading skills, remains a challenge for language professionals. This challenge is particularly critical when a child has specific difficulties to acquire language. 





Traditional techniques aiming at helping these children generally make use of language itself. Based on personal data, we claim that some alternative techniques, which do not use verbal language, can also be helpful in acquiring language abilities. In these former studies, we developed non-verbal communication devices in order to confront subjects with statistical and logical regularities and then, in order to develop language abilities.
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