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Eye-hand coordination is one of the most important abilities in basketball because players must 
constantly process visual information and respond with fast and precise movements. During a 
basketball game, athletes must track the ball, observe other players, judge distances, and react in 
fractions of a second. These actions require the brain to quickly connect what the eyes see with 
how the body moves.  

Understanding how the brain performs this coordination is important for both neuroscience and 
sports science. This paper explores which brain regions support eye-hand coordination during 
basketball performance by examining research from neuroscience, motor learning, and sports 
science literature. 

Several parts of the brain work together to create smooth and accurate coordination between 
vision and movement. The visual cortex, located in the occipital lobe, processes visual 
information such as the position, speed, and direction of the basketball and other players. This 
information is then sent to the parietal cortex, which helps interpret spatial relationships and 
allows the brain to understand where objects are located in space. The parietal cortex plays a key 
role in translating visual information into movement planning. Once the brain determines what 
action should occur, the motor cortex becomes responsible for sending signals to the muscles that 
control the arms and hands. These signals allow a player to shoot, pass, dribble, or catch the ball. 

Another important structure involved in coordination is the cerebellum. The cerebellum helps 
control the timing, accuracy, and smoothness of movements. It also allows the brain to adjust 
movements based on feedback from the body and the environment.  

In basketball, the cerebellum helps players make rapid adjustments when shooting or reacting to 
unexpected changes during the game. Research suggests that athletes who train extensively may 
develop structural and functional changes in these brain regions, improving their coordination, 
reaction time, and motor control. 

By examining scientific studies on brain function and athletic performance, this research 
highlights how multiple brain systems cooperate to support eye-hand coordination. 
Understanding these neural mechanisms provides insight into how athletes develop advanced 
skills and how training may influence brain plasticity. 

Future research may further investigate how specific training methods or practice routines 
influence the development of coordination-related brain systems in athletes 

 



 

References 
Goodale, M. A. (2014).​
How (and why) the visual control of action differs from visual perception. Proceedings of the 
Royal Society B.​
https://pmc.ncbi.nlm.nih.gov/articles/PMC4024294/ 

Goodale, M. A., & Milner, A. D. (1992).​
Separate visual pathways for perception and action. Trends in Neurosciences, 15(1), 20–25. 

Kim, J. H., Park, J. W., Tae, W. S., & Rhyu, I. J. (2022).​
Cerebral cortex changes in basketball players. Journal of Korean Medical Science, 37(11), e86.​
https://doi.org/10.3346/jkms.2022.37.e86 

National Exercise & Sports Trainers Association. (2023).​
The relationship between brain function and sports performance.​
https://www.nestacertified.com/the-relationship-between-brain-function-and-sports-performance/ 

Nature Education. (n.d.).​
Vision and action: How the brain controls movements. Nature Scitable.​
https://www.nature.com/scitable/topicpage/vision-and-action-how-the-brain-controls-14567652/ 

Qi, Y., Zhang, X., Wang, L., & Chen, Y. (2025).​
Adaptations in the structure and function of the cerebellum in basketball athletes. Brain Sciences, 
15(11), 1221.​
https://doi.org/10.3390/brainsci15111221 

Timmons, C. (2021).​
Neuromechanics of basketball. In Neuromechanics of human movement: For learners by 
learners.​
https://pressbooks.calstate.edu/humanneuromechanics/chapter/neuromechanics-of-basketball/ 

University of Queensland Brain Institute. (2017).​
Brain games: Inside the brain of the elite athlete.​
https://qbi.uq.edu.au/blog/2016/09/brain-games-inside-brain-elite-athlete 

Zhang, L. L., et al. (2018).​
Expertise-level-dependent functionally plastic changes during basketball motor imagery. 
Frontiers in Human Neuroscience.​
https://pubmed.ncbi.nlm.nih.gov/29634999/ 

 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4024294/
https://www.nestacertified.com/the-relationship-between-brain-function-and-sports-performance/
https://www.nature.com/scitable/topicpage/vision-and-action-how-the-brain-controls-14567652/
https://doi.org/10.3390/brainsci15111221
https://pressbooks.calstate.edu/humanneuromechanics/chapter/neuromechanics-of-basketball/
https://qbi.uq.edu.au/blog/2016/09/brain-games-inside-brain-elite-athlete
https://pubmed.ncbi.nlm.nih.gov/29634999/

