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            Abstract
The effects of music training in relation to brain plasticity have caused excitement, evident from the popularity of books on this topic among scientists and the general public. Neuroscience research has shown that music training leads to changes throughout the auditory system that prime musicians for listening challenges beyond music processing. This effect of music training suggests that, akin to physical exercise and its impact on body fitness, music is a resource that tones the brain for auditory fitness. Therefore, the role of music in shaping individual development deserves consideration.
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                    Figure 1: Neural representation of pitch, timing and timbre in the human auditory brainstem.


Figure 2: Transfer effect and selective enhancement in musicians.
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Glossary
	Auditory stream segregation
	
                  The ability to piece together discrete perceptual events into streams.

                
	Contour and interval information
	
                  Aspects of melodic information in music that are related to contour (upward or downward patterns of pitch changes) and interval (pitch distances between successive notes).

                
	Frequency-following response
	
                  A neuronal ensemble response that phase-locks to the incoming stimulus.

                
	Fundamental frequency
	
                  The lowest frequency of a voice, determined by the rate of vibration of the vocal folds. It generally corresponds to the voice's pitch.

                
	Harmonic components in speech
	
                  Aspects of speech that depend on the rate of vibration of the vocal cords. A voice is composed of a fundamental tone and a series of higher frequencies that are called harmonics.

                
	Magnetic source imaging
	
                  The detection of the changing magnetic fields that are associated with brain activity, and their subsequent overlaying onto magnetic resonance images to identify the precise source of the signal.

                
	Mismatch negativity
	
                  A cortical event-related potential, measured using electroencephalography, that is elicited when a sequence of repeated stimuli (standards) is interrupted by an infrequent stimulus that deviates in sensory characteristics, such as intensity, frequency or duration.

                
	Onset response
	
                  A neuronal ensemble response to the onset of sound.

                
	Oto-acoustic emissions
	
                  Sounds that are generated in the inner ear, which can be recorded non-invasively. They serve as acoustic signatures of the cochlear biomechanical activity.

                
	Pitch contours
	
                  Pitch changes that minimally contrast words in a tone language, such as Mandarin Chinese.

                
	Time-varying components in speech
	
                  Dynamically changing acoustic events (for example, formant transitions) that correspond to articulatory changes during speech production.

                
	Voice tagging
	
                  The ability to use voice pitch as a cue to 'tag' a familiar talker amid fluctuating background noise.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Kraus, N., Chandrasekaran, B. Music training for the development of auditory skills.
                    Nat Rev Neurosci 11, 599â€“605 (2010). https://doi.org/10.1038/nrn2882
Download citation
	Issue Date: August 2010

	DOI: https://doi.org/10.1038/nrn2882


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Reshaping the Cortical Connectivity Gradient by Long-Term Cognitive Training During Development
                                    
                                

                            
                                
                                    	Tianyong Xu
	Yunying Wu
	Changsong Zhou


                                
                                Neuroscience Bulletin (2024)

                            
	
                            
                                
                                    
                                        Mediation of study habits and techniques between music training and academic achievement in children
                                    
                                

                            
                                
                                    	Katya Martin-Requejo
	Alejandro GonzÃ¡lez-Andrade
	Sandra Santiago-Ramajo


                                
                                European Journal of Psychology of Education (2024)

                            
	
                            
                                
                                    
                                        Alternation in functional connectivity within default mode network after psychodynamic psychotherapy in borderline personality disorder
                                    
                                

                            
                                
                                    	Saba Amiri
	Fatemeh Sadat Mirfazeli
	Shabnam Nohesara


                                
                                Annals of General Psychiatry (2023)

                            
	
                            
                                
                                    
                                        Individual differences in rhythm perception modulate music-related motor learning: a neurobehavioral training study with children
                                    
                                

                            
                                
                                    	Marta Martins
	Ana Mafalda Reis
	SÃ£o LuÃs Castro


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Perceptual grouping in complex rhythmic patterns
                                    
                                

                            
                                
                                    	Lars Dietmar Hestermann
	Johan Wagemans
	Ralf T. Krampe


                                
                                Psychological Research (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Neuroscience (Nat. Rev. Neurosci.)
                
                
    
    
        ISSN 1471-0048 (online)
    
    


                
    
    
        ISSN 1471-003X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








