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1)  SHOULD KNOW WHYôSENSORY-BASEDõ IS IMPORTANT?
2)  SHOULD UNDERSTAND WHAT THE 
SENSORY/MOVEMENT/LEARNING CONNECTION IS? 

MY GOAL:  TO PROVIDE A BETTER  
FOUNDATION SO YOU WILL 
HAVE MORE UNDERSTANDING OF
HOW MOVEMENT, SENSORY INPUT,
& BRAIN DEVELOPMENT CONNECT



OUTLINE FOR TODAY

1. Who, What, Where & How of Senses?

2. Short Overview of How They Guide Our Development

3. Typical Sequence for Sensory-Based Movements

4. Activities To Promote Sensory Integration

5. Resources to Help and Guide You



OUR SENSES:

ÅLearned 5 SENSES in school: vision, hearing, touch, taste 

and smell

Å2 MOST IMPORTANT SENSE were not even mentioned!

ÅVESTIBULAR SYSTEM

ÅPROPRIOCEPTION SYSTEM



VESTIBULAR SYSTEM: IN THE INNER EARS

ÅUnifying system for all our other senses (except smell)

ÅMajor organizer of our sensory input from other senses 

ÅAffects posture, balance, movement, coordination, 

arousal level, impulsivity and behavior



VESTIBULAR SYSTEM: FOUNDATION FORMUSCLE TONE, 

BALANCE AND BILATERAL COORDINATION= IT IS UNIFYING 

SYSTEM IN OUR BRAIN



VESTIBULAR SYSTEM:  THE BASICS

ÅDetects rotation (canals) and acceleration/deceleration

(otoliths) in our bodies via our head movement 

ÅFirst sensory system to develop during pregnancy & fully 

functioning at birth

ÅCoordinates our BALANCE and MOVEMENT



PROPRIOCEPTI0N SYSTEM: THE BASICS

ÅHas receptors in our muscles, joints, ligaments and 

tendons to detect their activity

ÅSense for muscle and joint movement

ÅCombines sensory info from neurons in the inner ear 

(vestibular) with stretch receptors in muscles & joints



VESTIBULAR & PROPRIOCEPTIVE SYSTEMS WORK 
TOGETHER WITH VISION (& HEARING)

ÅVestibular detects head movement (motion) and 

Proprioception detects muscle and joint movementŸ 

then compares info with input from eyes (vision):                               

3 forms of information to compare & contrast

ÅTogether they develop our posture, balance, 

muscle tone and our gravitational security



VESTIBULAR AND PROPRIOCEPTION 

ARE IMPORTANT FOR BALANCE & MOVEMENT

BUT HOW ARE THEY CONNECTED

TO BRAIN DEVELOPMENT?

IMPORTANT TO KNOW THAT MOVEMENTS 

TAUGHT IN YOUR CLASS ARE MORE THAN JUST 

óMOVEMENTô ïTHEY SET THE BRAIN UP FOR 

ALL FUTURE LEARNING



THEY HELP DEVELOP THE ROADMAPFOR OUR 
BRAIN DEVELOPMENTAND ITS ORGANIZATION

ÅORGANIZATION OF SENSORY INPUT lays down 

connections = guides BRAIN DEVELOPMENT / 

ORGANIZATION

ÅBy our senses interacting with the integrated 

vestibular system, we begin to make sense of 

our environment and our body



VESTIBULAR & PROPRIOCEPTION SENSES  =
ARE CRITICAL TO OUR BRAIN DEVELOPMENT

TODAYôs kids have much less physical activity:

ÅMore issues with impulse control, learning delays

ÅMore issues with behavior

ÅIncreased ósensoryô or ósensory integrationô issues

ÅPoor balance, poor coordination, poor focus

ÅIncreased rates of Autism (1 in 68) & SPD



THE IMPACT OF LESS MOVEMENT AND MORE 2D 
STIMULATION (INSTEAD OF 3D) MAKES 
EARLY MOVEMENT VITAL FOR OUR CHILDREN 

Important to understand HOW Movement and 

Sensory Stimulation are connected to 

BRAIN DEVELOPMENT



QUICK LOOK AT BRAIN DEVELOPMENT TO SEE 
HOW WE USE ALL OF THIS TO CONNECT THE BRAIN

ÅAt Birth, human brain has ONLY life support systems 

fully wired and ready to go (brain stem, lower brain)

ÅHigher Brain (cortex) is NOT CONNECTED ïrequires 

SENSORY INPUT & its coordination to make these 

connections



BRAIN STEM IS RIGHT
ABOVE THE SPINAL CORD;
HIGHER BRAIN HAS CELLS
(10-14 BILLION CELLS) 
BUT NO CONNECTIONS =
HARD DRIVE SITTING IN 
YOUR COMPUTER BUT
NOT CONNECTED TO ANY
THING; NO SOFTWARE 



LACK OF WIRINGMEANS WE MUST HAVE 
ôEXPERIENCESõTO DRIVE CONNECTIONS

Human brain is so immature 

at birth that many pediatricians 

call our first 3 months of life the 

ó4thtrimesterô

What are these Experiences 

that drive the connections in 

our higher brain?

6 hours old ðalert but not walking yet!!



HOW DO WE CONNECT OUR IMMATURE BRAIN?

ÅOur Higher brain is connected via SENSORY INPUT 

from our environment & from our bodies.

ÅVESTIBULAR is COMMAND CENTRAL for EXTERNAL

SENSORY DATA (especially vision)

ÅPROPRIOCEPTION takes in SENSORY DATA from our 

BODIES; INTERNAL SENSE FOR MUSCLES, JOINTS



IMMATURE BRAIN AT BIRTH; NEOCORTEXNEURONS 
NOT CONNECTED Ÿ HOW ARE THEY CONNECTED? 



WITH EXPERIENCE, CELLS
MAKE CONNECTIONS

Newborns rely on senses &

Primitive Reflexes to 

interact with the world

Each dot is a connection to

another neuron = input &

Information 

MATURE NEURON (brain cell)



REVIEW: AT BIRTH -

Vestibular is fully CONNECTED: can

interact with sensory input & brain

stem + Primitive Reflexes (below)

Neurons present in higher brain (cortex)

but not CONNECTED; waiting for 

sensory input          6 HOURS OLD BABY



HUMAN BRAIN RELIES ON SENSORY INPUT TO 
CONNECT HIGHER BRAIN 

ÅVestibular system interacts with our Senses and 

Primitive Reflexes during first 4 to 6 months to guide 

connections to our higher brain. (humans versus 

giraffes, for instance)



WE CONNECT OUR IMMATURE BRAIN:

ÅThrough our interactions with our environment & within 

our bodies via SENSORY INPUT = EXPERIENCES

ÅVESTIBULAR is the HUB for incoming SENSORY DATA 

(especially vision & proprioception)

ÅPROPRIOCEPTION takes in SENSORY DATA from our 

BODIES; INTERNAL SENSE FOR MUSCLES,, JOINTS



RECAP: HOW DOES THE BRAIN CONNECT ITSELF?

ÅSensory input: seeing, hearing, 

touch, balance, proprioception

ÅInteracts with Vestibular system:

hub for sensory input; sends

info to brain stem and cerebellum



NEXT LINK = VESTIBULAR SYSTEM INTERACTS 
WITH MANY PRIMITIVE REFLEXES (BRAIN STEM) 

ÅPrimitive Reflexes: automatic reactions to specific 

stimulation: head movements, loud sounds, changes in 

positions of our head, touch, even smell

ÅPresent at birth to guide our immature brains; from the 

brainstem (lower brain); sequential activation followed 

by inhibition as Postural Reflexes emerge (mid-brain)



PRIMITIVE REFLEXES: UNCONSCIOUS REACTION TO 
STIMULATION, LEADS TO CONSCIOUS CONTROL

ÅProvide a sequential guide to develop conscious 

control of movement; divide body into same left/right, 

top/bottom, front/back (like vestibular)

ÅRequires MOVEMENT and SENSORY STIMULATION

ÅGradually inhibited then Postural Reflexes (mid-brain) 

emerge which free higher brain for other pursuits



CENTER ON THE DEVELOPING CHILD, HARVARD 

UNIVERSITY, ôEXPERIENCES BUILD BRAIN 
ARCHITECTUREõ

ñGenes provide the basic blueprint, but experiences 

shape the process that determines whether a 

childôs brain will provide a strong or weak foundation 

for all future learning, behavior, and health.ò (see 

youtube.com; Center on the Developing Child)



WE NOW KNOW OUR EXPERIENCES (WHAT WE DO AND 
ARE EXPOSED TO AS INFANTS, BABIES & TODDLERS) 
LAY THE FOUNDATION FOR OUR FUTURE LEARNING 
AND EVEN OUR BEHAVIOR

SENSES ARE DIRECTLY TIED TO THE VESTIBULAR SYSTEM 
WHICH IS TIED TO PRIMITIVE REFLEXES WHICH 
STIMULATE OUR BRAIN TO CONNECT AND GAIN 
CONSCIOUS CONTROL OF MOVEMENT AND THOUGHT
(SAME PATHWAYS USED IN BRAIN FOR BOTH)



HIGHER BRAIN CONNECTIONS REQUIRE 
REPETITION: SENSORY/MOTOR EXPERIENCES

ÅEARLY EXPERICENCES (sensorimotor) organize the 

brain; physically build our brain architecture ïrequires 

lots of repetition (just like gymnastics)!

ÅLater learning (math and reading) will use these same 

pathways in the brain!!



MOVEMENT IS OUR FIRST & MOST IMPORTANT 
LANGUAGE

ÅMovement guides the development of our brain

ÅMovement organizes our brain = physically builds our 

brain architecture, drives connections & pathways!

ÅMovement lays down the foundation for all future 

learning, even academics as in reading and math



LETõS LOOK AT THE DEVELOPMENTAL SEQUENCE 
FOR SENSORY INTEGRATION

Curriculums should follow the natural developmental 

sequence our bodies follow and mimic this wiring:

ÅFirst = Vestibular Activities (first sense fully developed)

ÅSecond = Proprioception Activities 

ÅThird = Balance Activities

ÅFourth = Eye-Hand Coordination 



SEQUENCE IS IMPORTANT AS ONE STEP BUILDS 
UPON THE NEXT = NATURAL SCAFFOLDING

ÅImportant to know so you can educate your parents

ÅSenses & Vestibular interact; proprioception & vision join in

ÅPrimitive reflexes interact with vestibular; sequential 

inhibition as new reflexes integrate and others emerge

ÅFinally, the brain over time will understand what a 

stimulus might mean and how the body can react to it



3 YEARS: FIRST CLASS WITHOUT PARENT

3 to 4 Years of Age:

* Parents nearby but typically not in class 

* 45 - 50ò class times with low ratios (1:6)

* Low cost: easy for families to join your program



BASICS FOR 3 YEAR OLD CLASSES

ÅCIRCLE TIME: best to have designated spot for each 

child as this builds familiarity and confidence over time

ÅTo promote best use of sensory input, always instruct 

verbally, visually demonstrate and physically model



ADDITIONS FOR 4 TO 5 YEARS OF AGE

ÅIncrease ratios from 6 to 7 or 8 per class

ÅAdd time: 50 or 55 minutes for most gyms

ÅStill start with Vestibular, then Proprioceptive and Balance 

activities: typically more advanced & more educationally 

directed (numbers, letters, etc.) ideas are added



LETõS LOOK MORE CLOSELY AT EACH SECTION

WARM-UP: General Ideas

× Tie warm-ups to a óthemeôfor the day

× Incorporate Imagination: Pretending is important for 

language, reading, building relationships and creative 

skills plus emotional development; add props also



WARM-UPS

× Include Simple Songs: Nursery rhymes are super ï

rhythm, rhymes, and repetition, things the brain looks for

× Add Simple Movements to Songs: move heads, cross 

midlines, stretch arms and legs, use imagination, use color 

names, numbers where appropriate



1. VESTIBULAR ACTIVITIES

× Typically repeat activities only a few times: Vestibular 

activities can be too stimulating for some kids

× Balance the Vestibular activities by moving in both

directions equally ( 3 to the left; 3 to the right)

× Vestibular work is best done SLOWLY; many kids will  

want to do them quickly (faster is easier than slow)



VESTIBULAR ðREMEMBER: ROTATIONS & 
ACCELERATIONS

× SPINNING: Windmill arms, go around slowly for 1-3 times 

in one direction; pause to let Vestibular system calm; 

then repeat in opposite direction for same # of times

× LOCOMOTOR: Run, gallop, hop, skip, crab & bear walk

× JUMPING, ROLLING, SLIDING: trampolines, log rolls, 

forward rolls, slides  



TRAMPOLINES AND SCOOTER ACTIVITIES



VESTIBULAR INPUT STAYS IN NERVOUS SYSTEM 
FOR 4-8 HOURS AFTER STIMULATION

×ROLLING: Tucking knees and rolling side to side; log rolls 

down inclines; log rolls on flat mats or over bumps

×SCOOTER BOARDS: on tummies with feet straight 

behind them; set-up relays; set-up cone courses to 

teach directionality (can sit on scooter, but never stand) 

×OBSTACLE COURSES: use ladders, ropes, mats, 

barrels, whatever you have in your gym: repeat 2-3x



SCOOTERS AND BARS



2. PROPRIOCEPTION ACTIVITIES: FINDING OUR    
BODIES 

×Allows us to perform coordinated movements without 

having to look at our body parts in order to do them

×Activities include pulling, lifting, tugging, carrying 

weighted objects and pushing

×Activities are usually called óheavy workô



PROPRIOCEPTION

×Proprioceptive work is very óorganizingô for the brain and 

nervous system

×Proprioception should always follow vestibular 

movements to provide calming of the nervous system

×LIFTING & CARRYING HEAVY OBJECTSïpass a 

weighted ball around the circle; add music & rhythm



PROPRIOCEPTION INPUT ðSTAYS IN NERVOUS 
SYSTEM FOR 1 - 1½ HOURS AFTER ACTIVITY

×Pushing or pulling a heavy object: use milk crates, 

mats, trapezoids, push off walls, use pairs to push back 

& forth when facing one another holding hands & feet of 

one pushing off feet of the other; hang from bars

×Jumping on a trampoline (vestibular also)

×Stretching with a theraband ïadds resistance



3. BALANCEðHIGH LEVEL SKILL

ÅBalance requires integrated Vestibular and Proprioception 

systems as its foundation, requires lots of repetition

ÅIn order to Balance: know where your body is in space in 

relation to people and objects, need good postural stability

(core), and have righting reactions (postural reflexes) in 

place



BALANCE SKILLS

ÅDevelop BALANCE from experiencing IMBALANCE:

so repetition is vital to the developing balance

ÅAnimal walks and crazy poses are great for balance   

stimulation

ÅEssential for INTEGRATION and LATERALITY to develop



DIFFERENT BALANCE IDEAS



GENERAL BALANCE ACTIVITIES

ÅBALANCE BEAMS: Use balance beams with different walks, 

carrying different items, picking up different items =

USE BALANCE BEAM PROPS TO MATCH YOUR THEME

ÅROPES: form into whatever matches your theme or just use 

educationally to form letters or numbers; have kids walk on 

top of rope heel/toe; sideways; backwards

ÅADD FIGURE 8: crosses midline; transfers left to right brain



BEAM AND LADDER ACTIVITIES



4. EYE-HAND COORDINATION

ÅInvolves high level integrated skillsïcombining vision, 

balance (vestibular), proprioception and timing

ÅThrowing and catching: bottom level = scarves; mid level 

= larger balls; higher level = smaller balls 

ÅBalls, beanbags, balloons, bubbles, scarves

ÅUse Targets: buckets, figures or friends; cross midlines



GENERAL EYE-HAND COORDINATION

ÅTOSS AND CATCH ARE THE MAINSTAY of eye-hand 

coordination

ÅUse different objects to toss that work with your theme

ÅInitial Catches are typically against the body. Use practice to 

teach catching with hands in front of the body which is much 

more difficult



SENSORY-BASED CURRICULUM INVOLVES:

ÅVESTIBULAR: think spinning, swinging, movement and 

balance, trampolines

ÅPROPRIOCEPTION: think óheavy workô = pushing, pulling, 

tugging, trampolines, push-ups or against walls

ÅBALANCE: think combination of vestibular & 

proprioception; think of balance beams, ropes, ladders

ÅEYE-HAND: think toss and catch



GENERAL CONSIDERATIONS 
FOR SENSORY-BASED PROGRAMS: 

ÅFind ójust rightô amount of challengefor each child

ÅAdapt the skill or activity to meet any special needs

ÅAutism Spectrum Disorder: have multiple sensory 

processing needs, so provide extra proprioceptive input

to help organize the brain for calming and focusing



DOWNõS SYNDROME

ÅPRECAUTION must be taken to prevent spinal cord injury

Å10-20% of Downôs childrenmay have protruding boney 

process at C-1 C-2 juncture 

ÅAs precaution: avoid any activity involving extreme flexion 

or extension of neck: tumbling, trampolines, forward rolls



ADDITIONAL TOOLS

ÅMake sure to incorporate IMAGINATIONïessential 

element of cognitive, reading and language 

development

ÅAdd rhythm, rhyming and MUSICïhelps language 

development and speech development

ÅAlways name and count; use prepositional concepts: 

over/under; up/down, inside/outside, etc.



DEFINITIONS THAT MIGHT BE HELPFUL: 

ÅINTEGRATION is the ability to move your body in a 

coordinated manner; implies coordination of all sensory 

messages from both sides of body into one function

ÅLATERALITY: in brain, certain functions are mainly 

specialized to one hemisphere of the brain; left or right

ÅCROSS-PATTERN MOVEMENTSïare not possible until 

INTEGRATION has occurred; using opposite sides together



HEMISPHERIC DEVELOPMENT

ÅRight hemisphere development proceeds left hemisphere 

development up to about 7 years of age

ÅRight hemisphere first online = linked to movement, sensory 

processing, emotion, visual information

ÅOptimum years of Right hemispheric development are the 

early years and strongly linked to sensory-motor activity



MIDLINES ðWHERE DO THEY COME FROM?

Å3 MIDLINES: invisible lines which divide the body into 3 

planes: front/back; left/right; and top/bottom (just like 

vestibular canals)

ÅMidlines develop through movement: bilateral, 

homolateral, and cross-lateral patterns

ÅMidlines help us isolate individual parts of the body



MOVING

Taken from óA Moving 

Child is a Learning 

Childô by Gill Connell 

and Cheryl McCarthy.

Excellent book with 

downloads online and 

many practical 

applications for 

movement 

development



ÅBILATERAL: use both hands (L & R) or both feet together 

when starting deliberate movement (catching ball, pushing); 

ability to cross midline emerges from bilateral coordination skills

ÅHOMOLATERALITY: move hand & leg on same side of body

(left only or right only)  while keeping rest of body still (single 

hand wave); reptiles move homolaterally

ÅLATERALITY: (internal) awareness of left/right sides; one part 

of the body does something in the opposite manner of another 

part (crawling usually first sign of laterality)

ÅDIRECTIONALITY: (external) projections of right/left, up/down



ADDITIONAL IDEAS TO USE FOR EACH SEGMENT

Great to share ideas!

ÅBOTTOM LINE: important to have some background for 

the ówhysô we add specific activities to our curriculums.



1. VESTIBULAR: OBSTACLE COURSES ðREPEAT 
SEVERAL TIMES

ÅUse tunnels to crawl through; stepping stones to walk 

on; mats and inclines to roll over; balance beam to walk

ÅAdd alphabet letters for recognition; poly dots for 

colors to name

ÅAdd óprepositional conceptsô = over/under, in/outé



MANY GREAT IDEAS ARE TAKEN FROM THE 
FOLLOWING:

ÅóLEARN TO MOVE, MOVE TO LEARN! Sensorimotor 
Early Childhood Activity Themesôby Jenny Clark Brack

Åóactive baby, healthy brainôby Margaret Sassé

ÅóA Moving Child is a Learning Childôby Gill Connell and 

Cheryl McCarthy



MOVEMENTS VARIATIONS

ÅUse animals for different movement activities: elephants 

(swaying trunk like Brain Gym), crab walks, bear walks, 

waddling like ducks, galloping like horses, cats and cows on 

all fours, squatting like a frog & jumping, snakes to slither

ÅTeach óStop, Drop & Rollô on mats for fire safety theme

ÅHokey Pokey: put in different body parts ïuse the song

ÅHeads, Shoulders, Knees & Toes or Simon Says



MORE IDEAS FOR VESTIBULAR ACTIVITIES

ÅJack Be Nimble Relay: setup 2 candlesticks at one end of 

room, divide kids into 2 groups, have 2 kids run & jump over 

candlesticks then return to group and another 2 kids run to 

jump over candlestick. Take several turns; learning 

cooperative play as taking turns

ÅRocket Blast Offs: squat down, count down, and BLAST 

OFF to jump as high as possible ïboys will love!



ÅUse carpet squares as ówater puddlesô. Kids jump from one 

puddle to next puddle. Teach pushing off both feet together. 

Everyone jumps together ïmonitor safety, no crashes!

ÅSpider Day: Use Itsy Bitsy Spider in warm-up and have 

obstacle course that óspiderô crawls over and around

ÅSlow Spinning Tornadoes: slowly spin in one direction, 

pause, slowly spin in opposite direction. Repeat only once. 

(Children with seizures should not do this exercise ïjust 

turn front then turn back without spinning.)



VESTIBULAR SYSTEM AFFECTS

ÅGrowth of neural pathways in brain

ÅDevelopment of Body and Space Awareness

ÅDevelopment of Muscle Tone = at the core of most 

developmental and/or learning disabilities



2. PROPRIOCEPTIONACTIVITIES

×Form alphabet letters with body while laying down on 

floor; teachers roll-over body-letters with large therapy ball ï

pressure should be calming

×Use Scooter Boards: divide group into 2 to 3 groups; 

tummies on scooter boards and move across room to pick 

up objects to take back and place in buckets. Repeat.



×Stomp bubble wrap: wrap carpet squares in bubble wrap 

for each child; have a jump fest ïmake sure bubbles will 

pop easily

×In a circle use large therapy ball to pass back and forth ï

kids start in tall kneeling position & push ball with hands, 

then lay on back and push with feet, then lie on tummies 

while teacher rolls ball over their backs for calming

×Tug of war: divide class into two groups and start pulling



3. BALANCEðSOME EXAMPLES

ÅBALANCE BEAM: walking forward (heel to toe is most difficult), 

walk backward, sideways, carrying objects, picking up objects

ÅWalk (add hopping also) on hula-hoops, ropes, ladders on floor

ÅPlay balancing games: Static balance (one foot), Simon says 

games (also teaches inhibition ïfrontal lobe development)

ÅUse Balance boards, Yoga poses & Trampolines



BALANCE ACTIVITIES

ÅDINO-POKEY: Use claws in and scratch them all about; 

Feet in and stomp them all about; Teeth and chomp them all 

about; Tail in and way it all about (Jenny C. Brack)

ÅEGGS: Carry spoon with plastic egg on it across beam; use 

beanbags if this is too hard for younger kids; cross midlines

ÅLADDERS: Start with tape on the floor to make a ladder for 

them to walk on; then have ladder on floor ïstep on rungs



BALANCE ACTIVITIES

ÅBODY AWARENESS: Kids in pairs; call out body parts; kids 

connect theirs to their partner: back to back; elbow to elbow, 

knee to knee, head to head, foot to foot, ear to earé

ÅLILY PADS & FROGS: Use carpet squares as Lily Pads 

and have kids jump onto one & balance on one foot; hop to 

next Lily Pad on one foot; start with 2 feet if one is too 

difficult



BALANCE ACTIVITIES

ÅPLAY MUSIC and kids dance, then pause music and kids 

have to do a balance skill during pause (stand on one foot, 

hop on one foot, balance with eyes closed); continue to 

dance when music goes back on

ÅJUNGLE THEME: Use stepping stones and balance 

beams: kids walk across steps (counting them aloud); then 

down balance beam; add animal walks; lightly mist water on 

them when they jump off from the órainforestô ïcarefully!


