THE SCIENCE BEHIND
LEARNING & MOVEMENT -
THE BRAIN-BODY
CONNECTION:

THE MOST IMPORTANT PART OF BRAIN DEVELOPMENT IS SYNAPSE
FORMATION AND ALL AREAS OF THE BRAIN MUST FUNCTION IN
ORDER FOR LEARNING TO OCCUR.

THUS...IT IS CRUCIAL TO UNDERSTAND EACH PART OF THE BRAIN
IN THE LEARNING PROCESS.

LOWER BRAIN —

CONTAINS CEREBELLUM AND BRAIN STEM

SENSATIONS TRAVEL THROUGH BRAIN STEM & CONTROL
CIRCULATION, RESPIRATION, HEART RATE, WAKE AND SLEEP
PATTERNS

CEREBELLUM AIDS BALANCE, COORDINATION, POSTURE, MUSCLE
MOVEMENTS, COGNITION AND EMOTIONS

MID-BRAIN —

“EMOTIONAL AND SOCIAL BRAIN” — CONNECTS LOWER AND
UPPER BRAIN

CONTAINS:

THALAMUS — RECEPTION FOR INCOMING SENSES (TEMP., TOUCH,
PAIN, LIGHT, ETC.) AND RELATES TO MEMORY AND EMOTION
HYPOTHALAMUS — CONTROLS APPETITE, THIRST, DIGESTION,
HORMONE SECRETIONS AND SLEEP PATTERNS AND CONNECTS
TO LIFE SITUATIONS (REACTIONS TO THREATS, PLEASURE,
AGGRESSIVENESS, ETC.)

AMYGDALE — CONTROLS EMOTIONS AND PROCESSES
SENSATIONS...ASSISTS US WITH IMAGINATION AND DECISION
MAKING, RECOGNITIONS AND CONNECTIONS

HIPPOCAMPUS — CONTROLS MEMORY

UPPER BRAIN —

2 HEMISPHERES WITH 4 LOBES EACH

RIGHT AND LEFT...

FRONTAL — VOLUNTARY MOVEMENT, CREATIVITY, PROBLEM
SOLVING, VERBAL EXPRESSION AND PLANNING

PARIETAL — RELATIONS IN SPACE, AND SENSATIONS
TEMPORAL — HEARING, BALANCE, LANGUAGE, MEMORY



OCCIPITAL - VISION

HEMISPHERES CONNECTED BY CORPUS CALLOSUM (NERVE
FIBERS) THAT COMMUNICATES TO EACH HEMISPHERE
CEREBRAL CORTEX (OUTER LAYER OF CEREBRUM) IS FULL OF
NEURONS THAT CARRY SENSORY INFORMATION TO THE MOTOR
COMMANDS OF THE BODY

IN ORDER TO LEARN, WE FIRST MUST HAVE A SENSORY
EXPERIENCE, THEN REFLECT AND MAKE CONNECTIONS, AND
FINALLY TAKE ACTION ON THE EXPERIENCE.

IN ORDER TO LEARN, THE BRAIN MUST DEVELOP —
CONCEPTION TO BIRTH — CELLS GROW AND GROW AND GROW
BIRTH TO 3 YRS — SYNAPSES CONNECT

4 TO 12 YRS — CELLS GROW, DENDRITES REACH OUT TO
SYNAPSES CREATING NEURAL CONNECTIONS...BRAIN LEARNS
THE FASTEST!

12 YRS TO ADULT — BRAIN IS PLASTIC AND STILL LEARNING

MOVEMENT IS ESSENTIAL TO THE DEVELOPMENT OF THE BRAIN...
WHY?

1. LACK OF EXERCISE BY THE MOTHER MAY CAUSE
MALFORMATION IN THE FETUS

2. SENSORY DEPRIVATION OR LACK OF SENSORY STIMULATION
MAY CAUSE LOSS OF SYNAPTIC CONNECTIONS (CAN BE
IRREVERSIBLE)

3. EXPERIENCE THROUGH THE SENSES, REPETITION, AND
STIMULATION ESTABLISH A FOUNDATION FOR LIFE-LONG
LEARNING AND LONG TERM MEMORY

4. THE BRAIN DEVELOPS FASTER WITH MORE SYNAPTIC AND
NEURAL CONNECTIONS THROUGH MULTIFSENSORY
ACTIVITIES (MOVEMENT, ARTS, APPROPRIATE MENTAL AND
PHYSICAL CHALLENGES, POSITIVE FEEDBACK, NUTRITION,
ETC.)

5. CONTINUED STIMULATION (MENTAL AND PHYSICAL) ALLOWS
FOR THE BRAIN TO REMAP THE CONNECTIONS AND
MAINTAIN THEM FOR BETTER LEARNING OVER TIME

“LIFE LONG LEARNERS AND MOVERS HAVE FULLY FUNCTIONING
BRAINS” (GREEN-GILBERT, 2006)



Green-Gilbert, A. (2006). Brain-compatible dance

education. Reston, VA: National Dance Association.
WHY MOVEMENT MATTERS IN LEARNING...

MOVEMENT IS CONSIDERED THE HUMAN BEING'S FIRST
LANGUAGE.

MOVEMENTS STRENGTHEN THE NEURAL PATHWAYS BETWEEN THE
BRAIN AND BODY.

IN EDUCATION, LEARNING SHOULD OCCUR AT THE STUDENTS’
READINESS...WHEN PUTTING LEARNING TO SONG, MOVEMENT, OR
OTHER SENSORY ASSOCIATIONS, IT CREATES PATHWAYS FOR THE
INFORMATION TO BE STORED AND RETRIEVED AT LATER TIMES
(EVEN IF THE LEARNER IS NOT READY TO UNDERSTAND, PROCESS
OR USE THE INFORMATION AT THAT TIME)

FOR LEARNING TO OCCUR EASILY, EACH HEMISPHERE MUST
COMMUNICATE WITH THE OTHER AS THEY DEPEND ON EACH
OTHER FOR SUCCESSFUL LEARNING...

THERE IS LESS PLAY INVOLVED IN THE DEVELOPMENT OF A CHILD
TODAY (TV, COMPUTERS, READINESS OF INFORMATION, ETC.)...
BUT THE SAME CONNECTIONS NEED TO BUILD IN THE BRAIN AND
BODY (TO READ AND WRITE, STUDENTS NEED TO ALSO HAVE
DEVELOPED BALANCE, COORDINATION, ETC.)

SINCE MOVEMENT/PLAY IS NOT AS EVIDENT IN THE DEVELOPMENT
OF CHILDREN, WE SHOULD BE EXPECTED AND EAGER AS
EDUCATORS OF THESE CHILDREN TO FIND WAYS OF
INCORPORATING MOVEMENT INTO THEIR LESSONS..WE SHOULD
WANT TO BUILD THEIR BRAIN-BODY CONNECTIONS TO ENHANCE
THEIR LEARNING!

(BLYTHE, 2009)

Blythe, S.G. (2009). The well balanced child.
Gloucestershire, UK: Hawthorn Press.



WHY LEARNING IS NOT ALL IN YOUR HEAD!

LEARNING, THOUGHT, CREATIVITY, AND INTELLIGENCE ARE NOT
PROCESS OF THE BRAIN ALONG BUT THE WHOLE BODY.

WHY?

PHYSICAL MOVEMENT PLAYS AN IMPORTANT ROLE IN THE
CREATION OF NERVE CELLS AND NEURAL PATHWAYS WHICH
PROVIDE THE MAP FOR THE ESSENCE OF LEARNING.

THESE NEURAL PATHWAYS ENHANCE LEARNING BECAUSE THE
CONNECTIONS BECOME STRONGER BETWEEN THE RIGHT AND
LEFT HEMISPHERES OF THE BRAIN —

LEFT RIGHT

PIECES OF INFORMATION WHOLE PICTURE

PARTS OF LANGUAGE COMPREHENSION OF LANGUAGE
SYNTAX, SEMANTICS IMAGE, EMOTION, MEANING
LETTERS, SENTENCES RHYTHM, FLOW

NUMBERS IMAGE, INTUITION

LINEAR PROCESS ESTIMATES, TRIAL/ERROR

LOOK AT DIFFERENCES LOOK AT SIMILARITIES
CONTROLS FEELINGS EXPLORES FEELINGS

PLANNED, STRUCTURED SPONTANEOUS, FREE
SEQUENTIAL THINKING SIMULTANEOUS THINKING
LANGUAGE ORIENTED FEELING/EXPERIENCE ORIENTED
TECHNIQUE BASED CREATIVE BASED

SPORTS SKILLS SPORTS RHYTHM/ PATTERNS
ART PROCESS ART EXPERIMENTATION

MuUsSIC DETAILS MUSIC EXPRESSION

OUR THINKING SKILLS ARE DIRECTLY AFFECTED BY OUR DOING
SKILLS. “MOVEMENT IS THE DOOR TO LEARNING” pAUL E. DENNISON
“EVERY MOVEMENT IS A SENSORY-MOTOR EXPERIENCE LINKED TO
OUR PHYSICAL WORLD.” (HANNAFORD, 2005b)

LEARNING OCCURS THROUGH OUT INTERACTIONS WITH THE
WORLD AROUND US, STIMULATION OF OUR SENSES, AND
ACTIVITIES IN WHICH WE PARTICIPATE... THE MORE WE INTERACT
AND ENGAGE IN ACTIVITY, THE MORE CONNECTIONS OCCUR IN
OUR BRAIN AND BETWEEN OUR BRAIN AND BODY AND THESE
INTERACTIONS AND ACTIONS HELP US INTERACT WITH OUR
ENVIRONMENT, PROCESS INFORMATION AND ULTIMATELY LEARN
MORE EASILY.



Hannaford, C. (2005). Smart moves why learning is not
all in your head. Salt Lake City, Utah: Great River
Books.

SIMPLY BEING PHYSICALLY ACTIVE PROMOTES BRAIN GROWTH:

BIOLOGICALLY...

MOVEMENT CREATES AN INCREASED PRODUCTION OF A PROTEIN
IN NEURONS CALLED BRAIN-DERIVED NEUROTROPHIC FACTOR
(BDNF)

THIS PROTEIN IS RESPONSIBLE FOR THE GROWTH AND REPAIR OF
NEURONS AND INTERSYNAPTIC CONNECTIONS WHICH IMPROVES
COGNITIVE FUNCTION (MEMORY AND LEARNING AS WELL AS
EMOTIONAL LEVEL, ENERGY LEVEL, AND MOTIVATION)

COGNITIVELY...
EXERCISE AND MOVEMENT ENHANCES MEMORY, PLANNING,
DECISION MAKING, AND PROBLEM SOLVING

BEHAVIORALLY AND EMOTIONALLY...
HELPS DECREASE ADD/ADHD, DEPRESSION, FATIGUE AND
STRESS

PHYSICAL ACTIVITY HAS A POSITIVE EFFECT ON LEARNING...
NEUROCHEMICALS RELEASED IN EXERCISE AND MOVEMENT
PROVIDE SENSE OF REWARD, ACCOMPLISHMENT, PLEASURE AND
ACHIEVEMENT ...WHY?

BASED ON THE EVOLUTION OF THE HUMAN BRAIN —

HUMANS USED TO HAVE HOURS UPON HOURS OF PHYSICAL
ACTIVITY/LABOR IN THEIR DAILY LIVES THUS THE BRAIN WAS
WIRED FOR THAT ACTIVITY LEVEL/MOVEMENT DEMANDS...
NEUROTRANSMITTERS AND HORMONES THAT BUILT MENTAL AND
PHYSICAL ENERGY FOR COGNITIVE FUNCTIONING...

[T IS BELIEVED THAT WE STILL POSES THAT CAPACITY TODAY!
HOWEVER...

SCHOOLS ARE NOT TESTING PHYSICAL ACTIVITY LEVELS THUS
MOVEMENT (PE, DANCE INTEGRATION, ETC.) IS NOT VALUED OR
GIVEN PREFERENCE IN EDUCATION TODAY

BUT...

THE EVIDENCE OF THE BRAIN-BODY CONNECTION SHOWS THAT
THERE ARE OBVIOUS BENEFITS TO STUDENT LEARNING AND




ENGAGEMENT THAT COME FROM INCREASED OR SUPPLEMENTAL
PHYSICAL ACTIVITY IN ACADEMIC AREAS!

Berg, K. (2010). Justifying physical education based on
neuroscience evidence. JOPERD, 81(3), 24-29.



