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How exercise and brain research impact 
learning. 

FIT 

BODIE
S! FIT 

BRAINS! 

Statistics show that children who exercise regularly 
are likely to do the same as adults. 

Over 70 percent of overweight adolescents will become 
overweight or obese adults. 
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SPARK 

•  John J. Ratey, MD 

The Revolutionary New Science of Exercise and the Brain  
SPARK 

•  The real reason we feel so good when we get 
our blood pumping is that it makes the brain 
function at its best, and in my view, this benefit 
of physical activity is far more important – and 
fascinating – than what it does for the body. 

•  The point of exercise is to build and condition 
the brain. Building muscles and conditioning the 
heart and lungs are essentially side effects. 
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SPARK 

•  Research shows that physical activity sparks 
biological changes that encourage brain cells 
to bind to one another. 

•  Exercise provides an unparalleled stimulus, 
creating an environment in which the brain is 
ready, willing, and able to learn. 

• heightened awareness, awake, better mood 

Exercise has a profound impact on cognitive abilities 
and mental health 

Neurotransmitters 
Released during Exercise 
• Serotonin - obsession, compulsion,  
memory 
• Dopamine - motivation/drive, 
 reward, pleasure 
• Norepinephrine - alertness, concentration, memory 

Hormones Released during Exercise 
• Endorphins - function as a neurotransmitter, runner’s 
high, excitement, blocks pain 
• Adrenaline - stimulates heart rate, dilates blood 
vessels and air passages, fight or flight response 

BDNF 
Brain Derived Neurotropic Factor 

• Miracle Grow for the Brain  

• Supports the survival of existing neurons 

• Responsible for Neurogenesis - Encouraging the 
growth of new neurons 

• BDNF is produced during exercise 

•  ACTUAL GROWTH OF NERVE WITH 
PRACTICEPlasticity of the brain, a fact. 

•  Teachers are what I call: Plasticity Guides 

SPARK 

•  Exercise influences learning directly, at the 
cellular level, improving the brain’s potential 
to log in and process new information.  

•  After you finish exercising blood flow almost 
immediately shifts back to the prefrontal 
cortex, and this is the perfect time to focus 
on a project that demands sharp thinking 
and complex analysis.  

SPARK 
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Student test scores  
improve after engaging in  

physical activity 

•  A study from the University of Illinois found that 
students performed better on reading 
comprehension, math and spelling when they had a 
20-minute period of physical activity immediately 
preceding the test. 

Hillman, C.H., Pontifex, M B, Raine, L.B., Castelli, D.M., Hall, E.E., & Kramer, 
A.F. “The effect of acute treadmill walking on cognitive control and academic 
achievement in preadolescent children,” Neuroscience, 2009,159(3):1044-54. 

SPARK 

•  Cerebellum 
•  motor skill, agility, coordination,  
•  memory and learning 

The Brain 

•  planning, organization 
•  self-control 
•  initiate or delay a response 
•  consequence 
•  evaluation 
•  learning from mistakes/misconceptions 
•  maintain focus 
•  working memory 
•  cognitive decision maker 
•  problem solver 
•  sharp thinking and complex analysis 

Prefrontal Cortex 
CEO of the Brain 

•  For students with ADD this portion of the brain is on 
sometimes and off sometimes 

•  A study found that 33% of children with ADHD had 
coordination problems 

•  Dr. Ratey suggests - Special education classes 
should start with at least 10 minutes of exercise 
before trying to teach 

•  Research shows the cerebellum and 
prefrontal cortex are connected. 

When reading, brain activity is shown in the 
cerebellum first. 

Develop the cerebellum and you are 
developing the brain’s ability to read.  

Exercise switches on the prefrontal cortex. 

It’s not just burning off energy, exercise is 
actually turning on the prefrontal cortex. 
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The Associa+on Between  
School‐Based Physical Ac+vity, Including 

Physical Educa+on, and Academic 
Performance 

U.S. Department of Health and Human Services  
Centers for Disease Control and Preven+on  

Na+onal Center for Chronic Disease Preven+on and Health Promo+on  
Division of Adolescent and School Health  

www.cdc.gov/HealthyYouth 
April 2010 

Centers for Disease Control and Preven1on. The associa*on between school‐ based physical ac*vity, including physical educa*on, and 
academic performance. Atlanta, GA: U.S. Department of Health and Human Services; 2010. 

1.  School‐Based Physical Educa4on Studies 

2.  Recess Studies 

3.  Classroom Physical Ac4vity Studies 

4.  Extracurricular Physical Ac4vity Studies 

The Associa+on Between School‐Based Physical Ac+vity, 
Including Physical Educa+on, and Academic Performance 

Centers for Disease Control and Preven1on. The associa*on between school‐ based physical ac*vity, including physical educa*on, and 
academic performance. Atlanta, GA: U.S. Department of Health and Human Services; 2010. 

IMPLICATIONS FOR POLICY 
• There is substan1al evidence that physical ac1vity can help  
   improve academic achievement (including grades and 
   standardized test scores). 

• The ar1cles in this review suggest that physical ac1vity can  
   have an impact on cogni1ve skills and aLtudes and academic  
   behavior, all of which are important components of improved   
   academic performance. These include enhanced concentra1on  
   and aMen1on as well as improved classroom behavior. 

• Increasing or maintaining 1me dedicated to physical educa1on  
   may help, and does not appear to adversely impact, academic  
   performance. 

Centers for Disease Control and Preven1on. The associa*on between school‐ based physical ac*vity, including physical educa*on, and 
academic performance. Atlanta, GA: U.S. Department of Health and Human Services; 2010. 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The Kinesthetic Classroom 

•  Why does movement enhance the 
learning process? 

•  It’s the best available manager of state 
•  Enhances brain func1on 
•  Increased circula1on 
•  Enhances episodic memory 
•  Provides a break from learning 
•  Refocuses aMen1on 
•  It changes the brain chemically 
•  Reduces siLng 1me 
•  Can s1mulate neurogenesis (prolonged aerobic ac1vity) 
•  Provides opportunity for implicit learning 
•  Provides a mo1va1onal framework for learning 

Educational research tells us that a majority of 
school-age students are predominately kinesthetic 

processors. 

4
5 
4
5 

4
7 
4
7 

Prepare the Brain 
● These integrative movements help students 
prepare for learning by forcing the 
hemispheres to work together, assisting in 
the energy and blood flow, decreasing 
muscle tension, and stimulating and 
focussing the brain to improve concentration. 

●  Wake up video  

The Kinesthetic Classroom 
School-age students are better able to allocate attention resources 

following vigorous walking. 

Mitchell, M. (2009). Physical ac*vity may strengthen children’s ability to pay a>en*on.  
University of Illinois at Urbana‐Champaign:News Bureau. 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Figure Eight 
Double Figure Eight 

Thumb Pinkie 

Crawling/Walking, Rolling in both 
directions, Jumping, Spinning 
Skipping is reading readiness  

Increases tracking and visual fitness 
to enhance the ability to follow words 

on a page 

Brain Challenges 

5
0 

●  Improve communication, listening and 
collaboration skills 
●  Provide opportunities for problem solving 
and higher level thinking 
●  Engaging environment that promotes 
laughter and fun  
●  Develop a sense of belonging and concern 
for one another 
●  Improve self esteem 

5
0 

Develop Class Cohesion 

The Kinesthetic Classroom 

5
1 

● Using movement and physical activity in a 
learning process will help many students recall 
information more efficiently. 

● Think deeper; this refers to actually 
experiencing the academic concepts by using 
the body. 

5
1 The Kinesthetic Classroom 

Review & Teach Content 

5
2 

● Time to process information 
● Lessen feelings of being overwhelmed by 
content 
● Provide the opportunity for laughter and fun 
● Refocus the brain as students return to 
content 
● Develop social skills 
● Reenergize the body and the brain 

5
2 The Kinesthetic Classroom 

Provide Brain Breaks 

Activity breaks help students’ on task 
behavior 

•  A study in North Carolina showed that providing 
elementary school students with a daily 10-minute 
physical activity break increased on-task behavior 
significantly, while a break without physical activity 
decreased on-task behavior. 

•  Multiple studies have found that students are more 
attentive after recess than before. 

Mahar, M., Murphy, S., Rowe, D., et al. “Effects of a classroom-based program on physical activity and on-
task behavior,” Medicine and Science in Sports and Exercise, 2006, 38(12): 2086-2094. 

Pellegrini, A.D., & Bjorklund, D.F. “The role of recess in children’s cognitive performance,” Educational 
Psychologist, 1997, 32(1), 35-40 in http:// gardnercenter.stanford.edu/docs/Lit-
Review_PlayWorks_091027.pdf 

recess 
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recess 

•  Recess should provide a time for students to be physically 
active in a safe environment. Recess should not be 
withheld as punishment. Often, recess is the very thing that 
allows students to return to the classroom focuses 
reenergized and ready to learn.  

•  Activity signs will be available through the CUSD Website to 
motivate students to be active and provide the necessary 
rules for safe play. Displaying three or four different activities 
each week and rotating the signs will further encourage active 
play.  

5
8 

● See pages 30-42 

5
8 

Classroom Management 

•  Signal, time limit, music, train whistle 

•  Set expectations -  
looks like, sounds like... 

•  Establish routine 

•  Make agreements with class 

Our students should have a kinesthetic brain break 
every 25-30 minutes. 

6
0 

● Naperville School District 
● http://www.learningreadinesspe.com/ 
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Physical Fitness & Academics 

PHYSICAL FITNESS AND ACADEMIC ACHIEVEMENT 
Volume 8 Number 1 February 2005 
Pediatric Exercise Physiology 
JAMES B GRISSOM 

Official Research Journal of The 
American Society of Exercise 

Physiologists (ASEP) 
ISSN 1097-9751   

Physical Fitness & Academics 

Sherlock Holmes  

Choose one student to be Sherlock Holmes and send 
him/her out of the room. Then, select one student to 

be the exercise leader. This person must silently lead 
the class in exercises. Sherlock Holmes enters the 

room and watches to see who the leader is. Students 
should try to confuse the detective by not looking 

directly at the leader and changing exercises when 
the detective is not looking. 

Rock/Paper/Scissors 

Rock: Curl up in a ball 
Paper: Standing arms & legs extended in a big X flat like 

paper 
Scissors: One arm up in front of you the other down behind 

you, legs spread one forward one back. 
Find a partner, jump three times and land in rock, paper, or 
scissors. The winner moves to one side of the room to play 
another winner, loser stays and challenges another loser. 
Players continue challenging each other to see how long 

they can stay on the winning side.  
OR 

Elimination style: After three losses student sits down. 
Continue playing until you have a class champion. 

6
6 

● http://www.healthyschoolsms.org/ohs_main/
youvegottamove.htm 

6
6 

Song and 
dance 

exercise 
videos for 

kids. 

From the Beginning  
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6
7 From the Beginning  

● National Physical Activity Plan 
Conference 

● http://www.physicalactivityplan.org 

6
7 

6
8 
6
8 

● http://brainbreaks.blogspot.com 

6
9 
6
9 

Basha Elementary School F.I.T. Club 
Fun Indoor Training 

7
0 
7
0 

Fit Bodies, Fit Brains 
 Basha Elementary School F.I.T. Club 

Fun, Indoor, Training 
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Movement with purpose 

•  Prepare the brain 

•  Provide brain breaks 

•  Support exercise and fitness 

•  Develop class cohesion 

•  Review content 

•  Teach content 

The Kinesthetic 
Classroom                         

Teaching and Learning through 
Movement 

Authors: Traci Lengel & Mike Kuczala 
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Movements that Cross the Midline 

•  Cross Crawls 
•  Windmills  
•  Grapevine 
•  Straddle Cross 
•  Hand Clap Patterns 
•  Jumping Rope is one of the best    

•  (both sides of the brain synchronize when jumping) 

•  Juggling  
•  Ribbons or Streamers 

The Kinesthetic Classroom 

Crossing the midline organizes, integrates 
and energizes the brain. 

8
3 

●  Providing a brain break 
●  Energizing the body and refocus the brain 
●  Improving students’ health and well-being 
●  Improving academic achievement through 
enhanced brain function 
●  Improving fitness levels 
●  Improving mental/emotional well-being 
●  Learning more efficiently 
●  Reducing stress 

8
3 The Kinesthetic Classroom 

Support Exercise and Fitness 
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8
5 
8
5 

● Understanding a comma: Students walk while 
saying a sentence and pause to represent the 
purpose of a comma. 

● Electoral College 

The Kinesthetic Classroom 

Rock, Paper, Scissors, Math 8
8 
8
8 

Alphabet Gym  
Students then have to look at the chart and move their arms or / and legs 
according to the letter under the alphabet letter. 

L = Left hand and leg     R = Right hand and leg  
T = Place left or right hand or and legs together 

8
9 
8
9 

You may like to replace the grid above with the one 
below and attempt activities 1 to 3 using this instead, 

which involves clapping, jumping and hopping. 

Leslie Hicks 
AzAHPERD Past President 

Tarwater Elementary &  
Knox  Gifted Academy 
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9
2 
9
2 

Brain-Compatible Learning

Today ’s brain, mind, and body research establishes 
significant links between movement and learning. 
Educators ought to be purposeful about integrating 
movement activities into everyday learning.... Brain-
compatible learning means that educators should weave 
math, movement, geography, social skills, role play, 
science, and physical education together.

Eric Jensen 

9
3 

The Kinesthetic Classroom 

● Why does movement enhance the learning process? 

9
3 

•  It’s the best available manager of state 
•  Enhances brain func1on 
•  Increased circula1on 
•  Enhances episodic memory 
•  Provides a break from learning 
•  Refocuses aMen1on 
•  It changes the brain chemically 
•  Reduces siLng 1me 
•  Can s1mulate neurogenesis (prolonged aerobic ac1vity) 
•  Provides opportunity for implicit learning 
•  Provides a mo1va1onal framework for learning 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9
8 

● “The brain is designed to take and process 
stimuli from all five senses in order to think 
inductively and deductively. The richer the 
stimuli, the stronger the concept formation 
becomes, thereby explaining those 
unforgettable field trip memories...” 

⚫                                              
⚫                                             Nic Clement 
⚫                                             Superintendent  
⚫                                             Flowing Wells School District 
⚫                                             Tucson, Arizona 

9
8 

Wake Up 
Video 
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The killer at large 
U.S. Surgeon General Dr. Richard Carmona 

http://www.youtube.com/watch?v=7iBHm5zji_Y 


