Eléa Rossignol 
  
Pierre Fayol 
  
Margaux Izac 
  
Franck Léa Pillette 
  
Di Rienzo 
  
Etienne Guillaud 
  
Aymeric Guillot 
  
Thomas Michelet 
  
Bernard N'kaoua 
  
Camille Jeunet-Kelway 
  
Evaluative vs explanatory neurofeedback: What is their impact on athletes' MI-NF performance and cognitive load?

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Neurofeedback (NF) enables us to be aware of our cerebral activity and find strategies to modify it in order to reach the optimal cerebral activity for a specific cognitive task.

For example : kinaesthetic motor imagery (MI) generates sensorimotor desynchronisation (SMR-ERD) in the sensorimotor cortex. 

Usability

Better MI-NF performance with explanatory NF than without.

Better MI-NF performance with evaluative NF than without it, what is more when there is no explanatory NF.

Better usability with explanatory NF than without.

Better usability with evaluative NF than without, only when there is no explanatory NF.

In other words, explanatory NF is sufficient to reach a high level of usability so in its presence, evaluative NF doesn't have any influence.

Higher cognitive load with explanatory NF than without.

Higher cognitive load with evaluative NF than without it, what is more when there is explanatory NF.

Globally, we expect the best MI-NF performances and usability with both explanatory and evaluative feedback combined, despite a high associated cognitive load Based on aforementioned studies results, we will use VR to :

Motor imagery
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  …while using : -VR (ecological environment + motivation) -EEG (NF + SMR recording) -Eye tracking system (visual focus on feedback) …

  Université de Rennes, Inria, CNRS, IRISA-F35000 Rennes, France -4 Laboratoire Interuniversitaire de Biologie de la Motricité (EA 7424, LIBM), Université Claude Bernard Lyon 1, 69622 Villeurbanne, France

	Without Exp.	With Exp.
	Without Eval.	With Eval.

1 Université de Bordeaux, CNRS, EPHE, INCIA, UMR5287 F-33000 Bordeaux, France -²Université de Bordeaux, INSERM, BPH Research Center, UMR1219, Bordeaux, France 3 [1] Teillet, S., et al. (2016). IEEE International Conference on Systems, Man, and Cybernetics (SMC) [2] Roc, A., et al. (2021). Journal of Neural Engineering. [3] Shute, V. J. (2008). Review of Educational Research. [6] Jeunet, C. (2016). Phd thesis, Université de Bordeaux MI-NF Performance * * ** 6. Expected results Without Exp. With Exp. Without Eval. With Eval. ** * ns Usability Without Exp. With Exp. Without Eval. With Eval.