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Abstract: Music is the product of human consciousness activities, which exists in different ethnic 
groups and different cultural groups. The ethnic minorities in our country are especially good at 
singing and dancing, and their musical experience should be more abundant. There is substantial 
evidence that musical experience not only improves music-related abilities, but also has positive effects 
on a wide range of cognitive activities. However, we still do not know the internal mechanism of the 
transfer effect of music experience, which makes us lack scientific guidance in music education and 
music therapy. In recent years, some theories suggest that the influence of musical experience on 
cognitive ability is mediated by inhibitory control functions. Inhibitory control function is closely 
related to individual academic achievement, intelligence level and mental health, and childhood is an 
important period for the development of executive function. However, until now, there is still a lack of 
systematic research on the relationship between musical experience and executive function. 
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1. Introduction 

Music is the crystallization of the development of human history and exists in all ethnic groups and 
various cultural groups. In my country, ethnic minorities are especially good at singing and dancing, 
and music and dancing exist in their blood. The variety and complexity of music is unique to humans. 
A piece of music needs to play each note in the right order, for the right duration, in the right space and 
time. This process requires the involvement of sensory and motor systems and integrated brain regions, 
and involves higher cognitive processes. Music-related exercises can greatly promote the cognitive 
function of the brain related to music. Musical experience refers to the experience gained during a long 
period of systematic musical practice, including but not limited to instrumental and vocal practice. 

2. Musical experience and brain plasticity 

2.1 The influence of musical experience on cognitive ability 

Previous studies have found that musical experience can improve music-related cognitive abilities, 
that is, musicians tend to have better pitch perception, rhythm perception, beat perception and melody 
perception[1-2]. Moreover, musical experience has also been widely transferred to other non-musical 
cognitive activities[3]. Ability[4], mathematical ability[5], academic achievement[6], and general 
intelligence[7]. 

2.2 Effects of musical experience on brain function and structure 

The human brain has plasticity, and brain development, experience acquisition, environmental 
stimuli, etc. all affect brain structure (such as connections between neurons) and functions (such as 
functional separation and integration of brain regions)[8-9]. With the technological innovation of 
cognitive neuroscience, scholars pay more attention to the dynamic changes of brain structure and 
function brought about by experience. fMRI studies have found that musical experience not only 
affects individual behavior, but also affects the structure and function of the brain.To a certain extent, 
music learning promotes brain development and contributes to the development of brain plasticity [10]. 

Existing functional magnetic resonance imaging (fMRI) studies have shown that the gray matter of 
musicians and non-musicians differs in auditory cortex, visual cortex, motor-related brain regions, and 
frontal lobes. For example, in the auditory cortex, the study found that adults and children with musical 
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experience had significantly greater activation in the temporal lobe of the auditory cortex than the 
control group when judging irregular chords[11]. At the same time, Bermudez and Zatorre (2005) 
found that the gray matter density of the superior temporal gyrus and transverse temporal gyrus of 
musicians is greater[12], and this area is an important brain area for pitch processing; in the visual 
cortex, fMRI results found that non-musician's letter processing performance The left hemisphere was 
lateralized, while the music group showed bilateralization in word and music processing, that is, 
activation of the fusiform gyrus and infraoccipital gyrus of the left and right hemispheres 
simultaneously [13]. 

3. Inhibit control function 

As the total regulatory mechanism of human cognition, executive function coordinates various 
cognitive processes, allocates and regulates attentional resources, and ensures that the cognitive system 
achieves its goals in a flexible and optimized manner. Diamond and Miyake et al proved that executive 
function belongs to a multidimensional structure, including inhibitory control, working memory and 
cognitive flexibility, and the components are relatively independent[15]. Studies have found that 
executive function plays an important role in the facilitation mechanism of music training, and music 
training directly affects executive function. 

Inhibitory control refers to the ability to effectively complete the expected task goals by inhibiting 
internal and external interference, regulating our attention, emotions, behaviors, etc. [14-15]. Inhibitory 
function is an important component of executive function and is involved in almost all executive 
function tasks. Many researchers even equate executive function with inhibitory control. Tasks that 
measure inhibitory control include the Stroop task, the Simon task, the delayed gratification task, the 
Go/No-go task, and the signal-stop task[15]. 

Previous studies have found that inhibitory control can be further divided into response inhibition 
and interference control, and the two have different cognitive neural mechanisms[15-17]. Functional 
magnetic resonance (f MRI) studies of the Go/No-go task identified the inferior frontal gyrus (IFG) and 
supplementary motor area (SMA/preSMA) as important brain regions for response inhibition 
[16,18-19], while fMRI studies on the Stroop task found that the anterior cingulate cortex (ACC) and 
dorsolateral prefrontal cortex (dlPFC) It is the main brain area for interference control[20]. And the 
hybrid Go/No-go--flanker task found that response inhibition and interference control are separable and 
distinct inhibitory processes[21]. Developmental studies have found that it is more difficult for young 
children to inhibit the interference of irrelevant information, and the ability of inhibitory control 
continues to develop during adolescence, and does not fully mature until adulthood[15]. 

4. Research on the relationship between music experience and executive function 

In recent years, some researchers believe that music training is one of the ideal methods to improve 
executive function[14]. For example, playing an instrument requires a message that suppresses internal 
and external disturbances (e.g., suppression of melodic or harmonic disturbances played by other 
musicians in an ensemble) [22]. It is not difficult to find that musical experience involves a variety of 
cognitive functions. Moreno’s multidimensional model of the effect of musical training suggests that 
the ability to transfer from musical experience to executive functions may be due to similar cognitive 
processes between the two[23]. 

4.1 Behavioral research on the influence of music experience on inhibitory control function 

When individuals engage in musical activities with others, they need inhibitory control to resolve 
conflicts and adjust their own and others' singing; when processing multi-melody music, they need 
more inhibitory control participation. People with musical experience were more dominant in 
inhibitory control, and this dominant effect was demonstrated across different age groups. Travis, 
Harung, and Lagrosen found that compared to amateur music lovers, musicians had less interference 
effect of color words and better inhibitory control ability[24]. Using the auditory Stroop task and the 
visual Simon task, Bialystok and DePape found that musicians responded shorter than non-musicians in 
both the agreement condition and the conflict condition[25]. Moreno, Wodniecka, Tays, Alain, and 
Bialystok used the stop-signal task, and D'Souza, Moradzadeh, and Wiseheart used the Flanker task, all 
finding an advantage in the inhibitory control ability of musicians. This shows that long-term music 
training promotes inhibitory control ability not only in the auditory field, but also in semantic 
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interference and spatial position interference[26]. Moreno et al. conducted 4 weeks of high-intensity 
music training on 5-year-old children and found that training improved children's performance on the 
Go/No-go task, indicating that short-term music training can also improve children's inhibitory control 
ability. Seinfeld, Figueroa, Ortiz-Gil, and Sanchez Vives found that older adults who had 4 months of 
piano training had less interference effects on the Stroop task than older adults who were engaged in 
recreational sports training. Amer, Kalender, Hasher, Trehub, and Wong found that older musicians 
outperformed non-musicians on multiple cognitive control tasks. 

Studies on the relationship between musical experience and inhibitory control have found that 
musical experience can improve inhibitory control in children and adults, but some studies have not 
found this result. For example, early cross-sections found that musicians had less Stroop interference, 
i.e. greater inhibitory control, than non-musicians [27]. This result was further confirmed by a 
follow-up study, finding that experts with more musical experience performed better on the Stroop task 
than amateurs with less musical experience, suggesting that rich musical experience is associated with 
improved inhibitory control. Similar results were found in children's studies, with children in the music 
group having an inhibitory control advantage compared to the control group, that is, shorter reaction 
times in the music group on the Simon task[28]. Longitudinal studies have also found that music 
experience of 1 year or more can promote the development of children's inhibitory control, as shown in 
that children in the music group have shorter response times in the signal-stop task after training 
compared with children in the art group[29]. However, some studies have found that music experience 
has nothing to do with inhibitory control. For example, Moradzadeh (2014) found that there was no 
significant difference in the performance of the music group and the control group on the signal stop 
task and the Stroop task, that is, the influence of music experience on inhibitory control may be 
stronger than that of the control group. Weak[30]. A study by Slevc et al. (2016) found that musical 
experience did not predict the development of inhibitory control[22]. Okada (2016) also found that 
subjects' musical experience was not related to inhibitory control ability[31]. 

4.2 The neural mechanism of the influence of musical experience on executive function 

The human brain has plasticity, and brain development, experience acquisition, environmental 
stimuli, etc. all affect brain structure (such as connections between neurons) and functions (such as 
functional separation and integration of brain regions). With the technological innovation of cognitive 
neuroscience, scholars pay more attention to the dynamic changes of brain structure and function 
brought about by experience[29]. fMRI studies have found that musical experience not only affects 
individual behavioral performance, but also changes the structure and function of the brain, that is, 
music learning promotes brain development to a certain extent and contributes to the development of 
brain plasticity. 

Existing functional magnetic resonance imaging (fMRI) studies have shown that the gray matter of 
musicians and non-musicians differs in auditory cortex, visual cortex, motor-related brain regions, and 
frontal lobes. For example, in the auditory cortex, the study found that adults and children with musical 
experience had significantly greater activation in the temporal lobe of the auditory cortex than the 
control group when judging irregular chords[31]. At the same time, Bermudez and Zatorre found that 
the gray matter density of the superior temporal gyrus and transverse temporal gyrus of musicians is 
greater, and this area is an important brain area for pitch processing; in the visual cortex, fMRI results 
found that non-musician letter processing showed left Brain lateralization, while the music group 
showed bilateralization in word and music processing, that is, activation of the fusiform gyrus and 
suboccipital gyrus of the left and right hemispheres at the same time. The study shows that musical 
experience changes the neural mechanisms of visual and word processing in musicians; in the motor 
area, Gaser and Schlaug compared the brain structure of professional musicians, amateur music lovers 
and non-musicians, and found that professional musicians exercise The gray matter density was higher 
in the relevant brain regions, and this change in structural plasticity was closely related to the 
adaptation of motor function. 

With the rise of cognitive neuroscience, researchers began to use ERP and fMRI techniques to study 
the cognitive neural mechanisms by which musical experience affects executive function. For example, 
previous studies have used ERP technology to examine the effect of music training on the inhibitory 
control of children aged 4-6 years. The results found that compared with children in the control group, 
children in the music group completed the Go/No-go task behavior after 4 weeks of training. With 
improved accuracy, the No-go condition evoked larger P2 amplitudes, which may reflect an advantage 
in early visual attention in children in the music group [27]. However, this study uses a computer-based 
simulated music training method, which lacks ecological validity and has a short training time, and the 
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study did not find the effect of music training on the N2 and P3 components of the core indicators of 
response inhibition. 

Existing studies on the relationship between music training and inhibitory and transfer abilities have 
been inconsistent. Some studies found that music training promotes inhibitory control[27]; others found 
that music training did not predict inhibitory control and switching[22]. 

5. Summary 

Numerous studies have focused on the relationship between executive function and musical ability, 
but it is difficult to get a definitive answer. This is because most studies only focus on one component 
of executive function, and a small number of comprehensive studies rarely match visual tasks and 
auditory tasks, so it is difficult to determine whether the dominant effect of musicians only exists in 
auditory ability, or whether visual ability is also superior. Existing research is mainly based on Western 
music. Western music is an artificial language expression system formed by basic music theory, 
harmony, musical form, polyphony, etc., which is separated from everyday language. The style of 
Chinese folk music is accompanied by natural language or dialect, preserving the everyday language 
expression system of music. This interaction of language and music may also have implications for 
different components of executive function. 

Musical ability has an important impact on life development. Gardner proposed that musical ability 
is an integral part of intelligence[32]. There are indeed differences among musicians in the field of 
music and cross-field cognition, but the main evidence comes from the study of Western music. 
Chinese folk music has a long history, with unique expressiveness and distinctive personality. 
Researchers have studied Chinese folk music from the perspectives of musicology, ethnology, and 
anthropology, but there are few studies from the cognitive perspective. Studying the effect of Chinese 
folk music training on executive function can provide evidence for the theory of the relationship 
between music and cognitive ability. 
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