
 
Something has changed. 
Experienced teachers have seen troubling changes in the classroom over the 
past few decades.  More and more children in school develop learning disorders 
every year.  Students have difficulty paying attention and following 
instructions, and they have a hard time reading and sitting still.  More and 
more have developed severe behavioral and language problems. (US Dept of 
Health and Human Services, 1997). 
 
The scientific community agrees—the incidence of neurobehavioral 
developmental disabilities is increasing.  (Case-Smith and Miller, 1999). There 
is an epidemic rise in reported problems during the past ten years; shorter 
attention span, more impulsive behavior, and decreasing scores in reading 
and language skills. (Chakrabarti and Fombonne, 2001).  Up to 10 percent of 
the school-aged population in the United States is classified as learning 
disabled.  Attention Deficit Disorder (ADD), attention deficit hyperactive 
disorder (ADHD), pervasive developmental disorder (PDD), obsessive 
compulsive disorder (OCD), Asperger’s Syndrome, Autism, and 
developmental coordination disorder (DCD) are more and more common 
among our children.  There has been an 800% increase in the use of Ritalin in 
the last 10 years, 90% of which is used in the United States. (Connor 2002). 
 
 
Why? 
There has been significant societal change in this country over the past 20 
years.  Although the symptoms themselves are not new—many of them were 
identified more than 100 years ago—their rapid growth is.  Various 
researchers have identified several major causes of developmental 
neurobehavioral disorders that delay development and result in deprivation 
of intellectual stimulation and arousal. (Melillo and Leisman, 2004).  
 
The first is the voluntary reduction in physical activity (a sedentary lifestyle) caused 
by an increase in the development and availability of technology (television, video 
games); the second, parents’ fears about their childrens’ safety; and finally, economic 
factors that force both parents to work outside the home.  Kids are encouraged more 
and more to spend their time inside, and parents can afford increasingly 
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entertaining luxuries to occupy them without encouraging movement.  Kids 
themselves are drawn to the immediate, easy, and compelling satisfaction that 
these forms of inside-entertainment offer, completing the cycle in which the 
television or computer becomes a sort of babysitter. 
 
Children aren’t moving enough. 
Today’s children are the most sedentary generation that has ever existed.  The 
percentage of overweight Americans has increased by 30% in the past 20 
years.  More than 25% of the children in this country are overweight or obese 
(Astrup et al 2001). American children have the highest obesity levels in the 
world (Troiano and Flegel, 1998).  The dramatic increase in both sedentary 
activity and obesity levels has mirrored the increase in learning disabilities 
and behavioral problems. (Melillo and Leisman, 2004). 
 
It was difficult to imagine children deprived of rhythm and movement skills 
before the age of television.  Now, many decades after the advent of TV and 
digital entertainment, the lack of fundamental movement and rhythmic 
movement skills in children and adolescents is wildly apparent to parents, 
educators and researchers.  Over the past few decades physical activity in 
urban American children between the ages of 3 and 17 has decreased by 70% 
(Hannaford).  Children are moving less and watching television more.  When 
they play, they frequently remain seated.  Even when they travel they are 
seated and belted in a car, bus, train or plane.  More active methods of local 
travel (biking, skateboarding, or rollerblading) are often unsafe and 
sometimes even illegal for many children who live in urban or suburban 
neighborhoods.  Movement and music programs have been systematically 
reduced and eliminated in our schools, which are now full of more and more 
bright children who are unable to learn. 
 
Young people (aged 8-18) spend an average of four hours a day watching TV, just 
over one hour a day on the computer outside of schoolwork, and just under 50 
minutes a day playing video games.  About a quarter of the time that young people 
are using media, they’re using more than one medium at a time.  In a sense, they are 
actually exposed to the equivalent of 10 3/4 hours a day of media content (including 
listening to the radio, CDs, tapes, or MP3 players), even though they pack that into 
less than 7½ hours of time.  (Kaiser Family Foundation Study, 2010) 
 
The leisure activities of the average parent are more sedentary as well, with 
television watching, video games, and personal computing the most popular 
activities.  Adults of all ages living in industrialized countries are expending less 
energy in their daily activities and at work (Prentice and Jebb, 1995; US Dept of 
Health and Human Services, 1996).   
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In 1960, 85% of British children walked or rode a bicycle to school.  Now that number 
is only 6%.  (Prentice and Jebb, 1995). The National Center for Health Statistics shows 
that the percentage of overweight children ages 6-17 has almost doubled since 1980.  
A 1997 survey by the National Association for Sports and Physical Education found 
that only Illinois mandates daily physical education for K-12 students, even though 
federal guidelines call for such regular activity. Inactivity leads to overeating and a 
long list of related health problems, but it’s the effect of inactivity on the brain that is 
the real problem for children.   
 
Children need to move every day.  Inactivity and overeating are primarily 
responsible for a decrease in the production of dopamine (DA).  DA decrease has 
been associated with a number of cognitive and emotional problems in children. 
(Volkow 1992).  Several studies suggest that an active lifestyle during childhood and 
adolescence can play an important role in optimizing growth and development.  (US 
Dept of Health and Human Services 1996)   
 
 
And they can’t keep time - 
Learning is difficult without basic rhythmic skills.  (Weikart)  Rhythm underlies 
patterns of breathing and movement and helps to organize incoming sensory 
information into coherent new patterns of learning.  All learning is based on pattern 
acquisition, and the first patterns infants feel and know come from the rhythmic 
beating of a mother’s heart. (Hannaford)   
 
The ability to keep time to a steady beat is a natural competency, which is normally 
in place by the time a child is two years old.  “Steady beat” is an important precursor 
to language acquisition, and it helps us to detect patterns in incoming sensory 
information.   Human perception and learning are based on finding coherent 
patterns in our world—without them, there is no cause and effect.  “Steady beat” 
underlies our ability to first pick up patterns of language as an infant, express the 
pattern as verbal language, and finally, to read that pattern. 
 
There is a strong link between academic achievement and steady beat competence, 
particularly in math and reading achievement scores.  (Scheuer and Mitchell 1994, 
Kuhlman and Schweinhart 1999)  Today, less than 50% of American teenagers can 
demonstrate rhythmic competence (Weikart, 1989) and in many parts of the US only 
10% of elementary students demonstrate steady beat competence.   Girls are twice as 
likely as boys to show beat competence, and there are 6 boys for every girl in special 
ed programs that focus on reading. (Weikart)  
 
Rhythmic movement competence can be learned, and it is strongly correlated with 
significant improvements in academic achievement and related abilities at both the 
elementary and high school levels. (Taub and McGrew 2004).  Steady beat can be 
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learned, and when learned is linked to academic success.  The best way to acquire 
rhythmic competence is by moving parts of the body in enjoyable and interesting 
ways, which start simply and become progressively more challenging and 
compelling.  (Weikart) 
 
 
MEMOVES: Just Listen 
Music anthropologists list “eliciting physical response” as one of the ten basic 
functions of music in human culture.  Music has been used for thousands of years—
informally and as part of very specific serious healing rituals in many cultures—to 
elicit motor response and enhance motor behavior.  Neuroscientists studying  the 
impact of music on motor processes have concluded that auditory rhythmic stimuli 
can enhance or promote motor responses and elicit movement, and there is clinical 
evidence that other components of music also have an arousing effect on the motor 
system. 
    
There is an interesting dynamic parallel between the temporal nature of auditory 
information and movement performance—simply put, there is a strong connection 
between rhythmicity and brain function.  
 
New research continues to highlight the significant impact music has on emotional 
and physical well-being—sound waves actually orchestrate patterns in the brain that 
facilitate learning.   
 
Music therapy is a powerful tool “because of its unique capacity to reorganize 
cerebral function where it has been damaged.” (Sacks)  There is an overlap in brain 
mechanisms in the neurons used to process music, language, mathematics, and 
abstract reasoning. (Tramo et al, 2001, 2002)  Sound and music can affect dysfunction 
in the brain and nervous system and have been used successfully in treatment 
programs to reduce stress or lower blood pressure, alleviate pain, overcome various 
learning disabilities, improve movement and balance, and promote endurance and 
strength.   
 
 
And Move 
If there are any ‘magic bullets’ that are proven to work against most human 
disorders, the most powerful is movement.   Movement strengthens the 
cardiovascular system, the endocrine system, the immune system, and the central 
nervous system.  The brain is activated primarily through the motor system. 
 
Movement prepares the brain for optimal learning.  The human brain is fueled by glucose, 
as a car is fueled by gasoline—brain activity is measured in terms of glucose 
utilization.  Movement forces blood to travel through the body at greater rates, 
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feeding the brain greater amounts of oxygen and glucose, its essential nutrients.  A 
person exchanges about 10% of oxygen capacity with each normal breath, which 
leaves 90% of the oxygen dormant until the subject accesses it through deep 
breathing or exercise.  A lack of oxygen to the brain results in disorientation, 
confusion, fatigue, sluggishness, inability to concentrate, and memory problems.   
 
In early studies in 1991, William Greenough discovered that rats that exercised had a 
greater number of synaptic connections than their sedentary counterparts. Later 
studies showed that rats in exercise-enriched environments had twice the number of 
brain cells as sedentary mice, greater cortical density and were better problem 
solvers (Gage). 
 
Movement raises levels of endorphins in the brain.   The three major 
neurotransmitters - norepinephrine, dopamine and serotonin - concerned with mood, 
cognition, behaviour and personality are all increased by movement  and are 
strongly implicated in mood-elevating effects.  Movement increases the amounts of 
neurotransmitters that help with mood regulation, anxiety control, the ability to 
handle stress and aggression, and the ability to become more attentive and social. 
 
Movement increases levels of brain-derived neurotrophic factor (BDNF) that 
stimulates the growth of new cells, increases resistance to brain insult, and improves 
learning and mental performance.  Movement also mobilizes gene expression 
profiles that benefit brain plasticity processes.  Movement provides a simple way to 
maintain brain function and promote brain plasticity (Cotmal and Berchtold, 2002) 
 
Motor function is critical for all the other brain functions.  The innumerable 
connections being discovered between motor and cognitive functions suggest that 
any sort of physical activity can improve both motor function and cognition.  
Learning complex movements increases the growth of connections between neurons, 
sharpening memory and increasing the capacity to master new information. 
 
The greatest benefits come from a combination of physical activity and mental focus 
or “purposeful activity” at the same time. 
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