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Short reasoning of proposed dissertation topic
	Title

	Assessing and developing decision-making skills in basketball using virtual reality

	Short research description (including aims and objectives) (maximum 1500 characters).
Basketball is a highly demanding sport from a decision-making standpoint, requiring athletes to efficiently process the surrounding information to select the most appropriate action in a given situation (Page et al., 2019). Therefore, the development of decision-making skills in basketball is fundamental. It is important to note that basketball is also a demanding sport from a physical and physiological standpoint (Stojanovic et al., 2019), which could induce a fatigue effect in players. Indeed, across basketball matches, players might experience some physical and/or mental fatigue (Moreira et al., 2018), which could induce them to take the wrong decision in key moment of the match. Therefore, assessing decision-making skills while players are under fatiguing (mental and physical) conditions seems fundamental in basketball. Moreover, it would be necessary to develop a court-based valid and reliable test for the analysis of decision-making in basketball. Therefore, this research projects includes three main aims: 1) assessment of the validity and reliability of a court-based decision-making test using virtual reality in basketball; 2) assessment of the effect of mental and physical fatigue on decision-making skills in basketball; 3) assessment of a virtual reality training program on decision-making skills on players in fatiguing conditions. This project will largely advance the basketball coaches knowledge about the use of virtual reality to increase decision-making abilities in basketball.
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	Relevance of the problem, its novelty at national and international level (maximum 1500 characters).

The proposed topic has a high relevance for all basketball coaches worldwide. Indeed, the analysis of basketball performance and the development of basketball training methodologies received a large interest over the last two decades from a physical and physiological standpoint (Stojanovic 2019). Differently, the assessment of decision-making skills is still not fully explored. A possible reason for this lack of knowledge could be that cognitive functions have been mainly assessed in laboratory settings (Rosch et al., 2021), producing results with a low ecological validity. However, recently, Rosch et al. (2021) developed a video-based decision-making test, easier to apply on the basketball court. Moreover, the development of new technologies such as the virtual reality can induce the development of even more specific tests for measuring the decision-making skills of basketball athletes. It should be noted that virtual reality training has been already studied in basketball, with results highlighting that this training method can produce generalizable and transferable decision-making skills in basketball athletes (Page et al., 2019). Therefore, the development of a valid and reliable decision-making skills test using virtual reality in basketball would imply a high specificity and could largely increase the knowledge about the cognitive functions of basketball athletes. Indeed, according to the second and third aims of this project, it could lead to understand whether fatigue impairs decision-making skills in basketball-specific settings and whether virtual reality training can be effective to induce also positive responses in fatigued athletes.   
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	Research methods and possibilities for conducting these studies (maximum 1500 characters).

Design
For the first aim of the project, a decision-making test via virtual reality test will be developed based on the previous procedures used by Page et al. (2019). To assess its validity, the results of high-level players will be compared to low-level players. To assess the reliability, the involved players will be tested two times and results will be compared. For the second aim of the project, athletes will be tested with the new developed test pre- and post- three conditions randomly assessed: mental fatigue, physical fatigue, and control. For the third aim, athletes will be assigned to two groups: virtual reality training and control. The virtual reality training will consist of watching virtual reality videos similarly to Page et al. (2019), while control will assess some pre-selected neutral basketball videos.

Procedures
Virtual reality videos for testing and training will be recorded using Go Pro Hero cameras and watched using a Head Mounted Display (i.e. Utopia 360) and a smartphone (Page et al., 2019). Physical fatigue will be developed using the Yo-Yo Intermittent Fitness Test level 1 (Castagna et al., 2008), while mental fatigue using the Stroop task (Moreira et al., 2018). During fatiguing protocols, athletes’ heart rate will be monitor and their perceived exertion will be recorded using the session-RPE scale. Moreover, fatigue status will be assessed using visual analogue scales. Most of the required devices are already present within the LSU laboratories.
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	Please indicate the links between the proposed topic for the doctoral thesis and biomechanics / physical therapy / sports study programs.

The proposed topic perfectly fits with the sport study programs in LSU and specifically with the Basketball qualification at bachelor level and the courses “Basketball Clinic: Basic Technical and Tactical Performance” and “Basketball Clinic 2: Advanced Technical and Tactical” within the MSc Basketball Coaching and Management. The main links regards the development of new tests and training modalities for basketball coaches, which could be integrated within the mentioned-above courses.


	Is the proposed topic for the doctoral thesis related to currently funded research projects? Please indicate the links between the proposed topic for the doctoral thesis and funded research projects

The proposed project is not referred to any funded research project.


	Is the proposed topic for the doctoral thesis related to joint research with a foreign institution? Please indicate the links between the proposed topic for the doctoral thesis and research with a foreign institution

The project is not developed in collaboration with foreign institutions yet. In case it will start, it will be considered the possibility to collaborate with foreign institutions. 
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