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INTRODUCTION 

 

Statement of the Problem 

 

 Physical inactivity is one of the leading causes of the childhood obesity epidemic in the United 

States (Fakhouri, T.H.I., Hughes, J.P., Brody, D.J., Kit, B.K., & Ogden, C. L. (2013).  Physical 

inactivity can contribute to, but is not limited to, chronic diseases, and poor educational performances 

(Perera et al., 2015). School professionals are constantly seeking out information and strategies in order 

to improve their students’ cognitive functioning and academic achievement in the classroom. Physical 

activity has been linked to the improvement of academic achievement (Health and Academic 

Achievement, Center for Disease Control (CDC), 2011).  The link between physical activity, brain 

breaks, and structured play has been proven and intensely researched by professionals and researchers 

throughout the world.  Physical activity has been de-emphasized in schools and there has been a direct 

correlation with a disconnect in academic achievement (Juonola et al., 2013 in CDC, Perera, et al 2015). 

The relationship between physical activity (PA), fitness, cognitive function, and academic 

achievement in children is receiving considerable attention. The utility of PA to improve cognition and 

academic achievement is promising but uncertain; thus, this position stands will provide clarity from the 

available science (Donnelly, 2016).  

 Research has provided evidence that there are direct correlations and positive association with 

physical activity and cognition and academic achievement.  Providing structured and unstructured 

physical activity during the school day can improve academic achievement and prevent chronic diseases 

(Juonola et al., 2013 in CDC, Perera, et al 2015). 
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Definitions of Terms 

 

Physical activity: Any bodily movement produced by skeletal muscles that require energy expenditure. 

Exercise: A subset of PA that is planned, structured, and repetitive and has the improvement or 

maintenance of physical fitness as a final or an intermediate objective 

Fitness: A physiological state of well-being that reduces the risk of hypokinetic disease; a basis for 

participation in sports; and good health which enables one to complete the tasks of daily living. 

Components include cardio-respiratory endurance, muscular strength and endurance, flexibility, and 

body composition. 

Cognition: The set of mental processes that contribute to perception, memory, intellect, and action. 

Academic achievement: The extent to which a student, teacher or institution has achieved their 

educational goals, commonly measured by direct teacher observation, examinations, and/or continuous 

assessment (grades are excluded from this review). 

Executive function: A set of cognitive operations underlying the selection, scheduling, coordination, and 

monitoring of complex, goal-directed processes involved in perception, memory, and action. 

Learning: The act of acquiring new, or modifying and reinforcing existing knowledge, behaviors, skills, 

values, or preferences and may involve synthesizing different types of information. This is often 

assessed through recall tasks. 

Active Breaks: Short bouts of physical activity performed as a break from academic instruction. 

Physically Active Lessons:  The integration of physical activity into lessons in key learning areas other 

than physical education (e.g. mathematics, social studies) 

Purpose of the Study 

 

The purpose of this study is to help people, specifically, school professionals, understand the importance 

of daily physical activity during the school day.  Many schools do not have physical education or 

physical activity as a priority within their school day.  The more students are active,  
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the better their cognitive functioning is, and in turn, academic achievement increases.   

Significance of the Study 

As a former Physical Education Teacher, I have seen physical activity affect the well-being of students 

and staff alike.  I was fortunate enough to have state-of-the-art resources readily available when it came 

to teaching people how to move more efficiently, be active, and healthy.   The school district in which I 

taught invested their money in a curriculum that promoted physical activity, not just during physical 

education time, but during classroom and instructional time as well.  As physical educators, we worked 

with classroom teachers for three years to improve their students’ learning capabilities through physical 

movement.  The findings heavily supported the concept that physical activity improves cognitive 

function when implemented in a student’s daily routine.  A positive correlation between physical 

activity, structured or unstructured, and academic achievement was significant from Kindergarten 

through eighth grade.  The findings of this study, as well as my own experience, will be significant to 

teachers and school professionals, as it will allow them to understand the true benefits that exercise has 

on the brain and the ability to cognitively function at a higher level.   

The question then is, “Is there a positive correlation between physical activity and academic 

achievement? 

 

Delimitations 

I utilized a variety of different sources through EBSCO Host, Educational Resources Information Center 

(ERIC), and Google Scholar to obtain reputable articles, dissertations, research/studies, and peer-

reviewed journals to provide the information for this seminar paper.  The resources that were used were 

derived primarily from the United States; however, additional resources from Canada, Australia, Italy 

and Switzerland were also used.  
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Methodology 

I have used extensive participation in a school district with various grades and interventions that dealt 

specifically with the correlation between physical activity and academic achievement.   A developed 

curriculum was used, and in addition to that, the department I worked with also developed our own 

Physical Education curriculum that entailed brain breaks, structured physical activity, and unstructured 

activity.  I sought research on both of these topics because of my personal experience in my professional 

career.  I was able to provide insight into how physical activity can stimulate the brain to improve 

academic achievement and reduce sickness and disease.  The research complied with this seminar paper 

includes sources relevant to the understanding of the effects of physical activity and academic 

achievement.   

Sub Headings 

● Benefits of Cognitive Functioning with Physical Activity 

● Different Types of Physical Activity within the Classroom and/ or Structured Physical Education 

Setting (direct observation, questionnaires, pedometer, accelerometer, classroom interventions, 

brain breaks) 

● Obesity/reducing illness/sickness  

● Environmental factors of students? “There could be many contributing factors that could 

contribute to physical activity (socioeconomics, parents, motivation, grade level, etc)” 
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Chapter 2 Review of Literature 

Every day there are over 300,000 babies born into the world.  Every single one of them has a different 

and unique genetic makeup.  Every single one of them will have different medical conditions, diagnosis, 

and complications.  One thing that is similar between all of them, is that the functioning of their brain 

thrives on stimulation from sounds, lights, and physical activity.  Without physical activity or brain 

stimulation, cognitive functioning decreases, according to the International Journal of Environmental 

Research and Public Health (Mazzoli, et al 2019).  It is important to teach people, especially children, 

that exercise leads to many positive avenues in life, not just physical fitness.  According to the American 

Physical Therapy Association, the benefits of exercise don’t just help one’s physicality.  Exercise 

improves memory and brain function, protects against diseases and illnesses, aids in weight 

management, lowers blood pressure, improves heart health, improves the quality of sleep, reduces 

feelings of stress and anxiety, combats cancer-related fatigue, improves joint pain and stiffness, 

maintains muscle strength and balance, and increases one’s life span (2020, American Physical Therapy 

Association).   

Benefits of Cognitive Functioning with Physical Activity 

Children’s brains require physical activity breaks to process information after intense instruction 

(Perera et. al 2017).  When children’s brains aren’t stimulated enough, executive functioning decreases, 

and in turn the desired learning does not occur.  The relationship between fitness and cognitive vitality 

was likely first established in children, however, the evidence for the benefits of exercise on human 

cognition has been most fully developed in research with older adults (Donnelly, 2016).  Multiple 

physical and mental health benefits can be attained when children participate in the recommended 60 

min per day of moderate to vigorous -intensity physical activity (Watson 2017).   
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A group of teachers from Oregon Public Schools participated in a study after learning that 92% 

of their schools did not meet physical education requirements.  They were given “Brain Breaks: 

Classroom Fitness for Children” (an exercise video in 2014) in order to implement physical activity in 

their classroom that could assist in improving their amount of physical activity and concentration in the 

classroom while learning.   Brain breaks lead children in 5-7 minute segments of physical activity.  They 

also offer a variety of segments that emphasize different types of physical activity and address different 

physical and sensory needs of students.  Most teachers (51%) played “Brain Breaks” 2 to 3 times per 

week in addition to their regular scheduled physical activity time.  Teachers reported  that their student’s 

focus improved, they were excited and engaged, and asked for  “Brain Breaks” daily (Thushanthi 2015).   

 Findings from another study reported that off-task behavior significantly decreased when 

physical activity was implemented into the classroom versus no activity at all.  Teachers reported that 

classroom behavior improved when implementing brain breaks, versus not having any at all.  They 

stated that students who normally lacked effort and gave up easily, improved their participation and task 

completion.   This study also provided information in regard to the kind of outcome that was related to 

the classroom activity.  Regardless of the type of classroom-based physical activity, the majority of the 

studies (10 out of 12) showed participation in these programs had an acute effect on improving on-task 

classroom behavior and reduced off-task behavior.  Specific results of the study showed the 

improvement of classroom behavior after a 10 minute active brain break; math scores were the highest 

after 10 minute and 20 minute active  

brain breaks.  Their findings throughout the entire study were that the correlation between active brain 

breaks and executive functioning were consistent with improvement (Watson 2017).  

In the majority of studies conducted by the International Journal of Behavioral Nutrition and 
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Physical Activity, academic-related outcomes improved following participation in classroom-based 

physical activity programs (Watson, 2017).  According to new research, students who participate in 

brain breaks or physical activity, have a better cognitive understanding of the academic content they are 

learning (The Watson Institute - Brain Breaks, 2014).   

Another study that was conducted by the Medical College of Georgia, supported executive 

functioning to exercise assessed cognition levels in the Cognitive Assessment System and Woodcock-

Johnson Tests of Achievement III.   The participants of their study were students that met certain 

criteria: overweight, inactive, less than one hour of physical activity per week, and no medical 

conditions.  One hundred and seventy-one children participated, ages ranged from 7-11 years old.  They 

used these two assessments to measure cognition and academic achievement in children.  They also used 

functional magnetic resonance imaging to measure brain activity during the executive functioning tasks 

that were demonstrated.  Throughout their study, they observed that during exercise, there was an 

increase of bilateral prefrontal cortex activity and the levels of bilateral posterior parietal cortex activity 

was reduced  (Davis, et al, 2011).   

The design of the study was to randomly control the student’s activity levels.  The facilitators of 

the exercise program emphasized intensity, enjoyment, and safety; not competition or skill 

enhancement.  Activities included running games, jump rope, modified basketball and soccer.  Heart rate 

monitors were used during this time to measure their average heart rates during their exercise session 

(Davis, et al, 2011). 

The results of the Medical College of Georgia’s study found that there was a statistically 

significant correlation between their exercise program and executive functioning.  The scores on the 

assessments increased after the 3 month long exercise program concluded.  In addition to assessing the 
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students with the Cognitive Assessment System and the Woodcock Johnson Assessment, they measured 

their blood oxygenation levels and found that there were significant increases in the brain’s cortex 

(Davis, et al, 2011). 

In Dr. Ratey’s book, Spark, he references the brain and the body; it’s all about communication.  

The brain is made up of one hundred billion neurons of various types that chat with one another by way 

of hundreds of different chemicals, to govern our every thought and action.   Each brain cell might 

receive input from a hundred thousand others before firing off it’s own signal (Ratey, et al, 2008).   

 Dr. Ratey discusses the importance of serotonin, norepinephrine, and dopamine levels in the 

brain.   All of these neurotransmitters in the brain have the ability to improve brain function at the most 

executive level.  These neurotransmitters work closely with proteins called brain-derived neurotrophic 

factors (BDNF).  Without these, our brains would not function properly or grow adequately.  Learning 

requires strengthening the affinity between neurons through a dynamic mechanism called long-term 

potentiation (LTP).  When the brain is called on to take in information, the demand naturally causes 

activity between neurons.  The more activity the brain endures, the stronger the attraction becomes, and 

the easier it is for the signal to fire and make connection (Ratey, et al, 2008). 

With all of that being said, in order to learn, our body needs new blood vessels.  When our 

body’s are not provided the opportunity to create them through exercise, our brain falls short of growth.   

The tried and true method to increase the amount of blood flow through blood vessels in the body, is to 

increase one’s heart rate and contract muscles during exercise.  Exercise improves learning on three 

levels: First, it optimizes your mindset to improve alertness, attention, and motivation; second, it 

prepares and encourages nerve cell to bind to one another, which is the cellular basis for logging in new 

information; and third, it spurs the development of new nerve cells from stem cells in the hippocampus  
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(Ratey, et al, 2008).   

Different Types of Physical Activity Within the Classroom and/or Structured Physical Education 

Setting 

According to Watson’s research in the International Journal of Behavioral Nutrition and Physical 

Activity, results showed on-task classroom behavior significantly improved after the 10-min active 

break condition and math scores were highest after the 10-min and 20-min active break conditions 

(Watson, 2017). A large majority of schools in the United States do not have a minute requirement for 

required physical activity time.  According to the State Policies on Physical Education: “Of the 39 states 

have formal laws requiring physical education in elementary schools, 19 states specify time limits that 

students must participate in physical education, and more than half allow exemptions or substitutions 

that release students from the requirement.”  For example, Arizona only requires children to have 90 

minutes of physical activity per week.  That calculates out to less than 20 minutes per day.  The Center 

for Disease (CDC) recommends children ages 6-17 participate in 60 minutes of physical activity per 

day.  Classroom-based physical activity interventions may provide a practical, low-cost, and effective 

strategy to increase academic-related outcomes, particularly acute positive effects on improving on-task 

and reducing off-task classroom behavior and selective attention (Watson, 2017). 

In addition to the CDC giving guidelines, the U.S. Committee on Physical Activity and Physical 

Education  Recommendations that district and school administrators, teachers, and parents should 

advocate for and create a whole-of-school approach to physical activity that fosters and provides access 

in the school environment to at least 60 minutes per day of vigorous- or moderate-intensity physical 

activity more than half (>50 percent) of which should be accomplished during regular school hours 

(Committee on Physical Activity and Physical Education in the School Environment, 2013). 
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Previous research showed that children’s physical activity is positively related to executive 

functions, whilst screen time shows negative associations.  International guidelines recommend that 

children engage in physical activity for at least 60 minutes every day.  Spending no more than 2 hours a 

day in recreational screen time and reducing and regularly breaking up prolonged sitting time are also 

advised.  Physical activity benefits the physical, cognitive, social, psychological and academic aspects of 

children’s lives.  (Mazzoli, E., Teo, W. P., Salmon, J., Pesce, C., He, J., Ben-Soussan, T. D., & Barnett, 

L. M. (2019).  Executive functions in turn seem to play a mediating role in the relationship between 

physical activity and academic achievement, indicating that increased physical activity promotes motor 

abilities and better executive functioning performance, which consequently impacts academic 

achievement. Thus, specifically designing physical activities to infuse them into the school setting might 

be a cost-efficient way to enhance both children’s executive functions and at the very end their academic 

achievement (Egger, F., Benzing, V., Conzelmann, A., & Schmidt, M. (2019).   

 

Obesity/reducing illness/sickness  

In Thushanthi’s Journal of Education and Practice, a study was conducted that linked childhood obesity 

to length of structured and unstructured physical activity in United States schools (Thushanthi, 2015).  

After the completion of their study, some of these programs have reported improvements in their health 

reports such as decline in school nurse visits, decline in excess weight gain, and a decrease in ADHD 

and asthma medication.  These kinds of reports signify an overall better well-being for these students 

(Thushanthi, 2015).   

 According to Mazzoli and his journal article published in the Environmental Research and Public 

Health Journals, a strong body of evidence in adults links sedentary behavior to cardiovascular disease,  
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diabetes, obesity and cognitive decline, independent of physical activity levels.  (Mazzoli, et al, 2019). 

Poorer health outcomes were also discussed in this article and those with poorer health outcomes were 

directly correlated to those that have a sedentary lifestyle for long uninterrupted periods of time.  In 

children specifically, evidence suggests that children with higher screen time have poorer cardio-

metabolic health outcomes.   

  A common trend with many articles that were researched was that schools are trying to 

implement brain breaks or reduce sitting time during classes to break up the prolonged periods of sitting 

time.  This strategy implemented into schools benefits children by allowing them to increase blood flow 

to the brain while still learning and increasing their academic knowledge.   

 Dr. Celia Alvarez-Bueno reviewed 36 physical activity interventions and compared the effects of 

physical activity on cognition by grouping them by cognitive domain (i.e., non-executive cognitive 

functions, core executive functions and metacognitive functions) concluding that physical activity 

interventions, particularly programs aimed at increasing physical activity time, are likely to facilitate 

children’s cognitive development  (Alvarez-Bueno, et al 2017).   

 This study concluded that the children who spent more daily class time sitting showed more 

lapses of attention--i.e., they appeared more easily distracted.  On the other hand, greater stepping time 

was associated with quicker inhibition response time and lower accuracy.  Sitting in the classroom for 

long periods should be avoided, because it hinders children’s ability to stay focused.  Replacing sitting 

with stepping may enhance children’s response inhibition speed while improving their attention, which 

might ultimately increase their response inhibition accuracy (Alvarez-Bueno, et al 2017).  

 The above information from Dr. Alvarez-Bueno suggests that schools should implement 

classroom-based strategies to reduce and break up class time sitting in order to positively impact  
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students’ cognition and academic achievement.  

Environmental Factors of Students 

The majority of elementary school children in the United States attend school for 5-7 hours/day, 

5 days/week approximately 9 months/year (Donnelly, 2016).  They spend some of their most wakeful 

hours in school and many children, depending on their environment, do not have opportunities to be 

physically active outside of school.  Parents play a vital role in their children’s physical, emotional, and 

mental development.  Children who have engaged parents tend to develop better socially and 

emotionally and tend to perform better at school.   Several programs have been developed to promote 

physical activity in children and adolescents in school and out-of-school settings.  These programs often 

recommend that parents and families be engaged with the children to provide them with enjoyable and 

developmentally appropriate opportunities to participate in physical activity (Burns, R. D., Bai, Y., Fu, 

Y., Pfledderer, C. D., & Brusseau, T. A. (2019). 

Children develop their health behaviors through exposure to their peers, teachers, and families.  

It is reasonable to hypothesize that if children are exposed to an environment in the school setting where 

physical education and PA are not seen as important, they may grow up adopting similar attitudes 

(Patton, 2012).  

In a more recent research study, children's interaction with their parents has also been proven to 

be heavily influential in regards to the child’s activity level.  Higher levels of daily physical activity may 

not only improve physical health but also yield better academic performance by improving cognitive 

skills, classroom behavior, and academic achievement within the pediatric population (Burns, et al 

2019). 
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According to the Council on School Health,  

 “The literature examining the global benefits of recess for a child’s cognitive, emotional, 

physical, and social well-being has recently been reviewed.  Yet recent surveys and studies have 

indicated a trend toward reducing recess to accommodate additional time for academic subjects in 

addition to its withdrawal for punitive or behavioral reasons” (Council on School Health, 2013).  

The Council on School Health also addresses The Benefits of the Whole Child in regard to 

recess.  Many different areas of the Whole Child idea is that recess benefits their cognitive functioning, 

which in return, increases their academic achievements.  Recess is also directly correlated with the 

improvement of social and emotional skills, and physical benefits. A growing number of schools have 

increasingly de-emphasized the importance of providing physical activity opportunities during the 

school day, despite emerging research that illustrates the deleterious relationship between low levels of 

aerobic fitness and neurocognition in children.  Because of the decreasing number of minutes of physical 

activity in a child’s day, schools may see a steady decrease in executive functioning or academic 

achievements in the classroom and with assessments (Chaddock, L., Pontifex, M. B., Hillman, C. H., & 

Kramer, A. F. (2011). 

 In researching this topic, I have my own experiences with providing brain breaks and physical 

activity in my own classroom.  I can attest to the fact that students, especially with students with 

disabilities, perform and function more efficiently when provided the opportunities to engage in brain 

breaks and physical activity.  In my classroom, I witness more thoughtful and meaningful discussions, 

better concentration, and an improvement in their retention of academic content.  Because of brain 

breaks, physical activity and exercise, no matter the structure, students are better learners, friends and 

decision-makers.   
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Summary 

The research presented in this paper have provided astounding points that support physical 

activity, exercise, and brain breaks improve academic achievement and executive functioning.  Doctors, 

universities and professionals all over the world have studied and researched the correlation of the brain 

function when blood flow and chemicals are released from physical movement.  With very few points 

against, exercise has been proven to improve overall brain health, specifically the executive functioning 

process in the brains of children.   

Chapter 3  

Conclusions and Recommendations 

Based on my personal experience and extensive research I’ve conducted on this topic, 

professionals who work with children should provide breaks in the form of physical activity or exercise 

within the classroom/environment in order to allow them to increase their executive functioning skills in 

the brain.  Physical activity can benefit children who have disabilities as well.  The physical movement 

allows the more blood flow to the heart and brain which, in turn, increase their potential of learning new 

skills, retaining information, redirecting when unfocused and improve working memory and stamina.  In 

correlation with that, physical activity (of any kind; structured or unstructured) significantly reduces the 

risk of common health problems in future life.  Contrary to this research, sedentary life has been proven 

to increase the rate of future health concerns and decrease one’s cognitive abilities.    
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