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1)  NEED TO KNOW WHYôSENSORY-BASEDõ IS IMPORTANT?
2)  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 for Relevant 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 SENSES were probably not 

mentioned:

ÅVESTIBULAR SYSTEM

ÅPROPRIOCEPTION SYSTEM



VESTIBULAR SYSTEM: IN THE INNER EARS

ÅUnifying system for all our other senses (except smell)

ÅOrganizer 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 

ÅFully functional at BIRTH: First system to develop during 

pregnancy; housed in most protected area of brain

ÅCoordinates BALANCE & MOVEMENT; relates to safety, 

survival, gravity, arousal and ATTENTION



PROPRIOCEPTION SYSTEM: THE BASICS

ÅHas receptors in our muscles, joints, ligaments and 

tendons to detect their activity

ÅSense for muscle and joint movement

ÅCombine sensory info from vestibular with stretch 

receptors in muscles & joints PLUS vision to create 

integrated picture



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 DEVELOPMENT

ÅTODAY, less physical movement, ŷŷ artificial stimulation

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 & HOW 
SENSORY INFO & INTEGRATION ARE CONNECTED

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 IN BRAIN

First 3 months= ó4thtrimesterô;

provides great adaptability

Experiences come to us 

through our _______????

8 hrsold ðalert but not walking YET

(giraffe on fb = up and walking in 

hrs



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



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



HARVARD UNIVERSITY, CENTER ON THE DEVELOPING 

CHILD,, 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)



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



REVIEW: DEVELOPMENTAL SEQUENCES ARE IMPORTANT 
AS ONE STEP BUILDS UPON THE PRIOR STEP 

ÅSensory input tied to Vestibular (complete at birth);

ÅPrimitive Reflexes ïpresent at birth; automatic; drive   

movement; one leads to another and then another to 

investigate different aspects of body & movement; 

tied to Vestibular & Proprioceptive stimulation

ÅHigher brain ólearnsô what a stimulus means Ÿ reaction



LETõS LOOK AT SENSORY-BASED ACTIVITIES 

Curriculums should follow our bodyôs natural 

developmental sequence:

ÅFirst Activity = Vestibular Activities

ÅSecond Activity = Proprioceptive Activities

ÅThird Activity = Balance Activities

ÅFourth Activity = Eye-Hand Coordination 



ACTIVITIES = MOVEMENT & RELATED SENSORY

Å1st = VESTIBULAR STIMULATION: Gentle rocking, swinging, 

being pushed in stroller, riding in a car

Å2ND = VESTIBULAR-TACTILE-PROPRIOCEPTIVE: Learning to 

hold head up while on tummy or back; support weight on 

forearms as head control develops; kicking (know body length) 

Å3rd = BALANCE /POSTURAL CONTROL: Rolling, sitting, 

creeping, crawling & standing  and reaching (hand/eye 

coordination)



GOLDEN RULE (SALLY GODDARDBLYTHE)

If a child becomes over excited or shows signs of 

stress, REDUCE the type and amount of 

stimulation (vestibular is most likely)



EARLY MONTHS =TUMMY TIME

For 2 months to walking (see Pathways.org):

* 30ò Class times but some moms stay for 2 classes

* Offered for FREE ïget moms in your door and 

also provide important community service

ÅStart with few seconds, build to one hour total/day 

in short spans by 3 months of age 



LESS TUMMY TIME TODAY,
WEõRE IN A TECH CULTUREé

ÅMore time in hard plastic carriers

= less sensory/vestibular input

ÅôBack to Sleepô (sleeping only

on back): reduced SIDS (50%) 

ÅLed to Ź time spent on tummies



BASICS FOR TUMMY TIME: 2 MONTHS ðWALKING

ÅCIRCLE TIME: BABIES ON BACKS; SLOW ROCKING

ÅSTRETCHES AND STRENGTH: vestibular/propriocept.

ÅROLLOVER TO TUMMIES & BACK: vest./propriocept.

ÅTOYS AND PLAYFUL ACTIVITIES: Balance, Eye-Hand 

ÅMOVE AROUND ROOMïMUSIC, DANCING

ÅCLOSE AT CIRCLE FOLLOWED BY BUBBLES



1) MUSIC: Use Nursery 

Rhymes: Rhythm & 

Rhymes, Repetition 

2) Want moms to relax 

and begin to form

relationships with 

each other and teacher 

PHYSICAL MOVEMENT 
STIMULATES MUSCLE&
BRAIN GROWTH!



TUMMY TIME: MULTI-SENSORY EXPERIENCE

ÅTouch, sounds, vision, balance, & muscle tone = stimulates

muscle & bone growth plus brain growth & development

ÅUSE songs, dancing, swaying, slow movements, gentle 

movements, lots of repetition, lots of speaking to babies, 

lots of rhyming, mirror play, FUN & BONDING

ÅHeavy into Sensory Input & MOVEMENT!!



TUMMY TIME: DEVELOPS NECK STRENGTH

ÅNECK IS IMPORTANT: TIES TO PRIMITIVE REFLEXES

Å2 to 6 Months: Primitive Reflexes will still be active (head 

movement is tied to automatic arm and leg movements

until the reflex matures and is released by the maturing 

higher brain). Use lots of slow repetition! Never force.

ÅMovement & TT help to integrate Primitive Reflexes which 

impact later academic success.



Å 6 MONTHS: 50% of 

Brain Development

Å 12 MONTHS: 70% of 

Brain Development

Å Takes ~ 5 years for 

humans to reach 

90% adult brain wt.

which many animals 

are born with 



SENSORY-BASED CLASSES: KNOW ôWHYõ & ôHOWõ

ÅFor Brain to wire: do movements slowly and gently 

ÅNeed to use lots of repetitionïto promote wiring

ÅBabies tire easily - spend only 2ôô/activity/baby

ÅMulti-sensory experiences best for wiring: combine 

MUSIC with MOVEMENT; use NURSERY RHYMES 



IMPORTANCE OF HEAD MOVEMENT: DIRECTLY 
STIMULATES VESTIBULAR SYSTEM & REFLEXES

ÅTummy Time: strengthens neck muscles + control of 

head movement

ÅActivates neck muscles - stimulates vestibular system +    

strengthen / develop core muscles

ÅTrack objects across midline - stimulates vestibular 

system



DOWNõS SYNDROME

ÅPRECAUTION:

Å10-20% of Downôs childrenmay have protruding boney process 

at C-1 C-2 juncture 

ÅAs precaution: take special care with childôs neck to not 
over extend ïprovide extra support

ÅOlder recommendations = x-rays if over 4 yrs old 



**QUICK DEVELOPMENTAL BACKGROUND

ÅIn infancy, the RIGHT HEMISPHERE dominates = 

gathering sensory information, óbig pictureô side

ÅLEFT HEMISPHERE: is shared information when child can 

move independently & achieves language skills = requires 

left/right brain communication = corpus callosum (200 

million nerve fibers connecting left/right hemispheres)

ÅóMIDLINESô develop through coordinated movement



MIDLINES ðISOLATE BODY PARTS FOR 
INDEPENDENT MOVEMENT & COORDINATION 

Å3 MIDLINES: invisible lines which divide the body into 3 

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

vestibular canals & Primitive Reflexes)

ÅMidline development: birth to adult; 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



PROMOTE BODY AWARENESS & 
PROPRIOCEPTION

ÅNAME BODY PARTS: Use a soft toy to touch body parts 

while naming them ïconnect hearing with tactile stimulation

ÅTouching reinforces their awareness and gives them tactile 

feedback ïneed to create an internal ómapô of their body

ÅPAT-A CAKE: foot to foot and hand to hand; develops 

proprioceptive sense



FOUR PILLARS REQUIRED TO BUILD MOTOR SKILLS

1. Head Control (vestibular) = Tummy Time is key

2. Enough muscle tone = maintain posture against gravity

3. Ability to rotate within the body axis

4. Equilibrium reactions which support balance while 

sitting, standing & moving (parachute reflex is example)



CRAWLING = LATERALITY; DOCS WANT 6 MOS

ÅHelps develop visual skills

ÅHelps right & left sides of brain work cooperatively

ÅInfluences socio-emotional development

ÅIf bottom scooting or commando-style crawling, get on the 

floor and play games to promote the cross-lateral 

integration normal crawling provides



1 TO 3 YEARS OF AGE ðPARENT/CHILD CLASSES  
VESTIBULARSTIMULATION

ÅSit child on top of log roll; hold around their waist; roll back 

and forwards to STIMULATE BALANCE REFLEXES 

(Postural Reflexes, not Primitive Reflexes); parachute reflex

ÅSCOOTER BOARDS: on tummy with legs straight behind 

and hands holding on sides ïpull and spin; TRAMPOLINES

acceleration/deceleration movement (saccules/vestibular)



VESTIBULAR SYSTEM AFFECTS:

ÅGrowth of neural pathways in brain

ÅDevelopment of Body and Space Awareness

ÅDevelopment of Muscle Tone; muscle tone = at the core  

of most developmental and/or learning delays



1 TO 3 YEARS OF AGE ðPROPRIOCEPTION

ÅUse Ladders on floor - to crawl and climb over rungs while 

holding onto next rung = stimulates basic motor planning

ÅProgressions = raise ladder off of floor in small increments 

over time ïvestibular, proprioception, visual

ÅCreates sequential pathways in brainïbecomes 

automatic with repetition over time



PROPRIOCEPTION= ôHEAVY WORKõ

ÅMonkey Swings = on bars or from rings (hold onto waist)

ÅActivates receptors in muscles and tendons

ÅHanging from bars and Hand Walking: strengthens 

hands, arms, trunk and abdominal muscles ïsupport at 

hips

ÅPushing & Pulling: improves Balance & develops proprio.



WALKING TO 18 MONTHS

ÅBILATERAL STAGE: Both sides of the brain learn to work 

together ïdo this BEFORE working separately

ÅMany 18 ï24 month old may still be in Bilateral Stage

ÅParent & child: sit opposite & hold hands to rock 

back/forth; Vestibular; Proprioception; Bilateral; Bonding 

(Limbic System Development)



(1 - 3 YRS) BALANCE & SENSORY INTEGRATION: 
(CEREBELLUM & POSTURAL CONTROL)

ÅUse Push-along toys; older can add feet to push off of

ÅClimbing activities (stairs, ladders)

ÅRocking and ride-along toys

ÅUse toys that move (balls, cars)

ÅTrampolines, walking, running, rough and tumble play



BALANCE= VESTIBULAR & PROPRIOCEPTION

ÅFeet and Eyes must send same message to brain in order to 

coordinate and establish BALANCE

ÅMessages from both need to match; requires repetition

ÅUse Inclines (do log rolls) followed later by Balance Beams 

(carry bean bags, drop into bucket on opposite side)

ÅSupport at waist initially



BALANCE

ÅSTATIC BALANCE: most difficult; balance while standing 

still

ÅToddlers can balance on one foot for few seconds, practice 

helps develop strength & vestibular maturity to balance

ÅBALANCE BEAMS: place beanbags to step óoverô or ópick 

upô; carry beanbags & place in bucket on OPPOSITE side



SOME ADDITIONAL ACTIVITIES

ÅWheelbarrow walks with parent holding up legs

ÅUse hula hoopsïmake up games with sequences, 

hopping feet together; one-legged hops

ÅUse Bean Bags, balls and scarfs for tossing and catching  

- affect vision, timing, balance = eye-hand coordination

ÅContinue naming of colors, body parts & numbers.



ENCOURAGE:

ÅEye-foot coordination: step on matching colored poly dots

ÅRolling: lateral rolls on floor, down inclines ïroll both ways

ÅDirectionality: Stand and demonstrate = Walk on your toes 

and say ñup, up, upò, then crouch down and say ñdown, 

down, downò ïconnect word (hearing) with movement

ÅTeach opposites and directions



BALL PLAY: EYE-HAND COORDINATION

ÅStart by rolling balls back and forth with partners or in circle

ÅAttempt to bounce & catch

ÅStart with scarves and later add balls as skills develop

ÅSet-up target practice with soft balls or bean bags



Remember: Class Structures should follow the natural 

developmental sequence our bodies/brain follow:

ÅFirst = Vestibular Activities

ÅSecond = Proprioception Activities

ÅThird = Balance Activities

ÅFourth = Eye-Hand Coordination

Keep things Balanced: Left movement equals right 

movement; use slow movements so brain can wire easily



SET-UP FOR OUR ROOM

Room or space 

dedicated to kids 

5 years and 

under



TWO WORDS TO GUIDE OUR INTERACTIONS WITH 
BABIES:PRECIOUS AND CHERISH

Loving, secure environment

is more important than any-

thing else (home & here)

ÅHave only a few caregivers

ÅOmit TVs, ipads, phones 

until child is 2 years old



START ON BACK: SLOW ROCKING; ARMS & LEGS

Move rattle to have baby follow sound and movement: 

stretches for neck and jaw muscles; moving head 

stimulates Vestibular

Pull-ups: pull baby up slowly by arms to strengthen necks, 

arms, shoulders; stimulates Vestibular & Proprioception



GENTLE STRETCHES & ROCKING

ÅLegs: on back, gently move legs/hips up

and down; add slow bicycle moves

ÅArms: gently move arms up & down;

together, apart; alternate up/down; cross midlines

ÅHelps baby realize how separate body parts work together

ÅBrain wires through repetition and slow movements


