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Abstract  
This paper studies and reveals the relationship between brain development and sport exercise. The degree of 

brain development has a crucial influence on a person's cognitive learning ability and the development of the 

entire life trajectory. As we all know, the benefits of exercise are mainly in physical fitness, and the connection 

between it and the brain science is ignored by common people. By studying the relationship between students' 

cognitive learning ability and physical exercise, this paper reveals the influence of exercise method and exercise 

time on the cognitive learning ability such as academic achievement, and observes the effect of exercise 

behavior on the secretion of white matter cellulose in the brain. Through many examples and brain studies, it’s 

shown that exercise can affect brain structure, enhance brain function, so this paper proposes how to positively 

and reasonably improve students' attention and academic performance through exercise. 
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It is a common aspiration of all the parents in the world to hope their children have a bright future. Therefore, 

parents are very concerned about their children's academic performance, so it is very important for them to pay 

attention to their children's cognitive ability. Brain controls people's thoughts and behaviours, from the 

beginning of life, people have paid special attention to the development of the brain. Childhood is very important 

for children's character formation and brain development. How to make children form good character and 

correct cognitive ability in this period is a common concern of the society. Studies have shown that active and 

proper exercise contributes to children’s brain development. Life means movement and physical exercises, and 

the development and utilization of the brain is inseparable from exercises. People's brains can only exert their 

potential if their mental and physical strengths are at their best. The researchers found that there are three 

conditions for brain to be in a good state: the first is to prevent vascular occlusion, the second is to supplement 

high-quality protein, and the third is to neutralize reactive oxygen. Exercise can exactly meet these conditions 

of the brain (Barenberg, Berse, & Dutke, 2011). 

At present, scholars at home and abroad mainly use longitudinal experimental intervention studies and 

horizontal surveys on the study of cognitive ability (Barenberg, Berse, & Dutke, 2011). In 2010, Travlos 

conducted a study on students of the eighth-grade, the students were divided into a subject group and a control 

group. In one day of the school day, 6 PE classes were introduced and arranged at different time periods, and 

after the physical exercise, students were asked to complete a set of math questions. By the math scores, it 

proved that active and proper sport exercise can improve the children's mathematics scores (Best, 2012). 

Hillman, Pontifex, Raine, Castelli & Hall (2009) divided 20 9-years-old children into two groups, one group 

took moderate-intensity aerobic exercise and the other group remained seated quietly. The researchers used the 

flanker task to examine the cognitive control abilities of two groups of children. The results showed that children 

who had moderate-intensity aerobic exercise had better accuracy in their response, and the effect is even greater 

under inconsistent conditions. This indicates that children who had physical exercises have better cognitive 

control ability (Pirrie & Lodewyk, 2012). 

By studying the relationship between learning ability and physical exercise, this paper reveals the influence 

of exercise time and exercise method on cognitive ability such as academic achievement, and at the same time, 

it observes the promotion effect of exercise method on the secretion of white matter cellulose in the brain. The 

age from 6 to 12 is a very important period for the development of children's cognitive ability, and it is also a 

critical period for the brain development. In daily life and learning, children with good cognitive abilities, 

whether in terms of academic achievement or personality formation, perform better than children with poor 

cognitive abilities. They can well control the time to complete the prescribed tasks and can better adapt to 

unfamiliar environments. This paper illustrates the relationship between students' cognitive ability and physical 

exercise through typical examples, and proposes how to improve students' academic performance and attention 

through active and proper exercises. 

Influence of exercise type on cognitive learning ability such as academic 

achievement 

Cognitive function refers to a process in which the human brain processes the received external information 



Pan / Study on the influence of exercise on children's cognitive learning ability 

_______________________________________________________________________ 

 
1942 

and converts it into an intrinsic psychology to obtain knowledge or apply knowledge. How to improve cognitive 

function is very important for the realization of socialization process and the improvement of personal life 

quality. A large number of studies have shown that exercise can improve cognitive learning functions to a 

certain extent. However, it should be noted that, it’s not that as long as one participates in sports, then one can 

improve his/her cognitive learning ability, it changes according to different sports situations. Therefore, it’s 

necessary to study what types of exercise can help improve people's cognitive ability. The main elements of the 

exercise include: intensity, frequency, sport item and duration, etc. (Buck, Hillman, & Castelli, 2008). 

Therefore, it is of great theoretical and social practical significance to understand the influence of these exercise 

factors on human cognitive ability and then adopt certain exercise methods to improve cognitive ability. 

According to the classification method of exercise types of the American College of Sports Medicine, 

exercises can be divided into: aerobic exercise, physical and mental exercise and resistance exercise (Baker et 

al., 2010). Aerobic exercise refers to physical exercise performed by the human body in the case of adequate 

oxygen supply; physical and mental exercise refers to a type of method that exerts conscious activity and 

exercises on its own spirit and form; resistance exercise is a kind of exercise method in which muscles resist 

resistance and is also a kind of strength exercise. 

The experiment method was as follows: randomly selected 100 children aged 8 to 10 who were overweight, 

they were evenly distributed to the low aerobic exercise group, the high aerobic exercise group, and the control 

group. Among them, children in the high aerobic exercise group and the low aerobic exercise group participated 

in the exercise for 20 weeks and 5 days per week, the high aerobic exercise group exercised for 50 minutes 

every day, and the low aerobic exercise group exercised for 20 minutes every day. The children in the control 

group did not participate in any exercise. The experimental results are shown in Table 1. 

Table 1 

Relationship Between High and Low Aerobic Exercise and Cognitive Ability 

Random control experiment Exercise time Effect 

High aerobic exercise group 50 minutes Significant 

Low aerobic exercise group 20 minutes Average 

Control group 0 minute Not particular 

The results of the study showed that children in the high aerobic exercise group had a significant 

improvement in their cognitive ability compared to the low aerobic exercise group and the control group. This 

result is a good proof that high aerobic exercise is beneficial to children's learning and cognitive ability. 

Table 2  

High and Low Aerobic Exercise Group Performance in Different Tasks 

 Stroop task Code recognition task 

High aerobic exercise group Good Good grades 

Low aerobic exercise group Average Poor grades 

In addition, in the experiment, 100 children aged 8 to 10 who were overweight were randomly selected and 

divided into a high aerobic exercise group and a low aerobic exercise group. From the aspects of muscle physical 

strength, body composition and aerobic capacity, the influence of aerobic exercise on children's memory was 

investigated by the coding recognition task, and the influence of aerobic exercise on learning cognitive ability 

was investigated by the performance of the Stroop task. The experimental results are shown in Table 2. 
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The results of the experiment showed that children in high aerobic exercise group performed better than 

children in the low aerobic exercise group in the three different Stroop tasks, indicating that high aerobic 

exercise can make children have better performance in different cognitive function tasks. The experiments of 

coding recognition tasks show that children's aerobic exercise is an important factor affecting the retrieval, 

execution and efficient coding of the memory materials. 

50 children with an average age of 10 years-old were divided into high and low aerobic exercise groups, 

and then the flanker task was used to examine the cognitive learning ability of the subjects. The experimental 

results show that children with high aerobic fitness have a more sensitive response and a higher correct rate. 

This shows that in the flanker task, there is a certain correlation between children's higher level of aerobic 

exercise and better performance of the task (Brown et al., 2003). 

50 children with an average age of 10 years-old were divided into high and low aerobic exercise groups, 

and then the fMRI technique was used to examine the block differences between the subjects before and after 

the flanker task. The experimental results are shown in Table 3. 

Table 3 
Different Performances of High and Low Aerobic Exercise Groups in the Block Period 

 Consistent condition Inconsistent condition 

Frontal area and 

parietal area 

Early block 

period 

Late block activation 

decline period 

Early block 

period 

Late block activation 

decline period 

High aerobic 

exercise group 
Increase No change Increase Increase 

Low aerobic 
exercise group 

Increase No change Decrease Decrease 

The experimental results show that under the consistent conditions, in the early block period, the recruitment 

of the frontal and parietal areas of the high and low aerobic exercise groups showed an increase, which was due 

to the unfamiliarity of the target tasks. Under inconsistent conditions, it can be clearly seen that the subjects in 

the high aerobic exercise group showed high reaction accuracy regardless of the period. This shows that in order 

to satisfy and achieve the task, through the control of cognitive ability, the children with high aerobic physical 

exercise activity have better adaptive neural state in the brain area and can better accomplish the target task. 

 

The influence of time length of exercise on cognitive learning ability such as 

academic performance 

Study on the influence of short-time exercise on cognitive ability 

Short-time exercise refers to a one-time exercise within a short time. According to the source of energy, it 

can be divided into anaerobic exercise and aerobic exercise. According to the intensity of exercise, it can be 

divided into high-intensity exercise, moderate-intensity exercise, and low-intensity exercise (Buck, Hillman & 

Castelli, 2008). 

In this section, we conducted a study on the influence of short-time moderate-intensity exercise on children's 

cognitive ability through experiments to reveal the influence of short-time moderate-intensity aerobic exercise 



Pan / Study on the influence of exercise on children's cognitive learning ability 

_______________________________________________________________________ 

 
1944 

on children's cognitive ability. From the perspective of brain science, it reveals the mechanism of how short-

time moderate-intensity aerobic exercise influences children's cognitive learning abilities. The experimental 

results show that about 30-minutes moderate-intensity aerobic exercise can promote children's cognitive ability. 

It can be seen that short-time moderate-intensity aerobic exercise can stimulate the brain's potential, enhance 

children's learning ability, and make it easier for children to cultivate good positive learning habits. In addition, 

in order to study the relationship between short-time exercise and children's cognitive control ability and their 

academic performance, 30 children with an average age of 10 were randomly selected to complete the cognitive 

test task in a quiet environment, after the test, these children were assessed for cardiopulmonary fitness. And 

then, these children were asked to take a 15-minute sprint (the intensity of the exercise was based on 50% of 

the maximum oxygen uptake), and after the children's heart rate returned to 15% of the normal heart rate, they 

were tested for cognitive ability again. The results of the test showed that children after exercise are more 

suitable for taking exams than when they are quiet, because they have higher correct rate and better efficiency, 

which indicates that one-time short-time moderate-intensity aerobic exercise can promote the improvement of 

children's ability to execute and control, helping them to better accomplish their target tasks. 

Study on the influence of long-time exercise on executive function 

Long-time exercise refers to continuous exercise (Chaddock et al., 2010). In 1966, Corder conducted a study 

on the development of children's intelligence in long-time exercise. Using the WISC test, through a 20-days 

exercise for children aged between 12-16, the obtained results were not ideal, and there showed no correlation 

between long-time exercise and intelligence, but whether the 20-days exercise here had reached the effect of 

long-time exercise requires further researches (Chaddock et al., 2012). In 1967, Brown also did relevant 

researches, he selected 60 children aged around 12 for a 42-days strength training. The Stanford-Binet test was 

used, and the experimental results showed that long-time exercise has a significant influence on children's 

intelligence development (Chaddock, Hillman, Buck, & Cohen, 2011). In order to study the relationship 

between long-time exercise and cognitive ability, Catherine L. Davis et al. selected 20 children aged around 7 

in 2011 and divided them into a subject group and a control group, and they used MRI to scan their brain 

activity. The research results indicate that long-time exercise has a positive influence on children's cognitive 

ability and mathematics performance, bilateral prefrontal cortical activity will increase, bilateral posterior 

parietal cortical activity will decrease, exercise-induced cognitive ability improvement and brain activation 

changes have provided experimental evidence and dose-response evidence for the conclusion that exercise can 

improve brain function in children (Chaddock, Hillman, Buck, & Cohen, 2011). The results of Catherine L. 

Davis's findings have provided a reference for education, and this conclusion can convince educators to pay 

more attention to energetic physical activities. 

In conclusion: short-time or long-time moderate-intensity aerobic exercise can improve children's cognitive 

ability, enhance their control ability, and make them more focused in learning. The experimenters used mice to 

explore the cause and found that the large consumption of oxygen during exercise caused the blood circulation 

to accelerate. This oxygen demand increased the number of muscle micro vessels, allowing the muscles to move 

longer. The same is true for the brain, the faster the blood flows, the more oxygen hemoglobin can be transported 

to the cells, so you can think more and store more memories. From the results of the research we can see that, 
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every student needs to take exercises, on the one hand, maintaining a happy mood makes them read the book 

well; on the other hand, increasing the blood flow in the brain promotes the expression of the hippocampal 

neurotrophic factor gene, which helps memory and makes the reading more efficient. Exercise is not a waste of 

time, it is good for learning. 

 

Effect of exercise behaviour on the secretion of brain white matter celluloses 

In childhood, as the children’s brain white matter fasciculus increases, their cognitive learning ability also 

improves. The main function of the white matter fasciculus in the brain is to connect the gray matter structure 

of each brain region. The enhanced connectivity between the brain regions means that the brain is constantly 

maturing, and the generation of reasonable behaviour methods is inseparable from good cooperation between 

the brain regions. The results of Professor Chaddock-Heyman's research in 2014 showed that the exercise has 

a secretion-promotion effect on the white matter structure of children's brain, that is, children with higher 

aerobic exercise fitness have stronger neural connectivity between their brain regions. This change from brain 

area to brain network has a very important role in improving children's cognitive learning function and test 

scores. Childhood learning is still mainly in the indoctrination and memory stages, which shows the importance 

of memory ability to children's learning. Studies have found that, the higher the aerobic exercise fitness, the 

greater the volume of the bilateral hippocampus, and the higher the memory task scores, and the hippocampus 

mainly affects the learning memory abilities. Hippocampus is a brain region that helps to deal with long-term 

learning and memory of sounds and lights, tastes, and other events, and plays the so-called "declarative 

memory" function. The hippocampus of children's brain is closely linked to aerobic exercises. Short-time 

moderate-intensity aerobic exercise can promote positive reaction in the hippocampus of the brain, which 

greatly enhances children's memory (Chaddock et al., 2012). The study found that people with more developed 

hippocampus have relatively better memories. Children with healthy body around 10 years-old have larger 

hippocampus than those in unhealthy conditions. This also shows that healthy body is good for improving 

children's memories (Chang, Nien, Tsai, & Etnier, 2010). 

 

Conclusion 

By studying the relationship between students' cognitive learning ability and the physical exercise, this paper 

reveals the influence of exercise method, exercise time on cognitive learning ability such as academic 

achievement, and observes the effect of exercise behaviour on the secretion of white matter cellulose in the 

brain. Examples and brain studies have shown that exercise can not only alter the structure of the children's 

brain, but also affect their brain functions. The childhood brain has good plasticity, and proper and active 

exercises can help children shape healthy and energetic brains and improve their brain structure and cognitive 

learning functions. High aerobic and long-time regular physical exercises can help students better absorb 

knowledge, improve students' cognitive learning ability. Paying attention to the positive promotion of exercise 

to learning can help the majority of educators to propose more effective learning methods and provide a basis 
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for solving real-life teaching problems. In addition, how to use the exercise behaviour to promote the secretion 

of white matter cellulose in the brain and introduce it into the teaching work is a question that cannot be ignored, 

and how to expand the hippocampus in children's brain is also very important for the study of children’s 

cognitive ability and learning memory. 
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