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Learning objectives
By the end of the course, you will:
- Understand the term “Sensory
Integration”
- Have an overview of the sensory
systems and the neuroscience of sensory
processing
- Discuss behaviours associated with
different sensory processing types.
- Understand the use of some sensory
strategies

Why Understand about Sensory
 All

motor, behaviour, emotional
& attention responses are as a
result of how the brain processes
sensory information. (Schaaf
2010)

experiences influence
development of a functional
sensory system and enhanced
global development. (Dusing
2016)

 Sensory

 Sensation

as a catalyst to human
development

 Out

of phase sensory stimulation
may interfere with normal
development.
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What Senses do we have ?
Touch response to shape,
size, texture, temp

Gustatory

Taste (salty, spicy, bitter,
sweet)

Auditory

Hearing in terms of
loudness, direction,
interpretation

Vestibular

Position and movement in
relation to gravity

Visual

Seeing in terms of
brightness, shapes,
interpretation

Proprioception

Joint and muscle sensation
(pressure and force)

Smells (pleasant,
unpleasant, dangerous)

Interoception

Sensation originating in the
body; the physiological
ʻfeelingsʼ of the body parts
(pain, temp, itch, hunger, thirst,
stomach ache…)

Tactile

Olfactory

5

Sensory Integration & the CNS
Neural
processing by
the CNS
Perception of
body & world

Receptor
Processing

Internal &
Environmental
stimuli
Sensation

Recognition
Memory
Understanding
Plan Select
Execute
Movement
Behaviour
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The Central Nervous System & Sensation

“Sensations are ‘food’ or nourishment for the nervous
system…
…the brain needs continuous variety of sensory
nourishment to develop and then to function”
Ayres (1979)

CNS Development
Co-action of nature & nurture
influences the architecture of
the brain.
Genetically driven
developmental processes that
guide the basic organisation of
the brain
Environment provides a catalyst
to gene expression ‘experienceexpectant’
Light hitting the retina promote
a cascade of gene expression
committing growth patterns
rather than others
13/11/2017

L. J Hardy
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Integration of nature & nurture
enables humans to grow & adapt
beyond other species
New experiences trigger new
brain growth & refine existing
structures – neural plasticity which
is ‘experience-dependent’
Open to influences across long
period of time
Sensitive periods requiring
particular types of input &
experiences
Birth

3mths

15mths

2yrs

Where there is impairment this will
be compromised
Abuse, neglect & toxins will effect
growth
13/11/2017
L. J Hardy
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So…..What does sensation do for us?
Sensory receptors are the interface
between our CNS & the internal &
external world

Discriminate/Perceive

Protect

Builds & REGLATES brain circuitry
and therefore behaviour
Keeps us safe - PROTECTS

Regulate

Drives us to explore & develop skills
– DISCRIMINATES /PERCIEVES

1
1

Vestibular System
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Vestibular – Balance and Head Movement

• Organs of balance are the otoliths and
semi-circular canals on top of the cochlea.
• Stimulated by movement of the head.
• Gives information about movement and
rotation in all directions.
• A role in maintaining posture and
organising motor actions
• Spatial awareness
• Emotional regulation

Reduced
Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours
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Tactile System
• Organ of touch is the skin all over the body
• Different kinds of nerve receptors at different depths
in the skin for light, unexpected touch; deep touch;
pain; temperature
• Different neural pathway for
touch around the head and
face.
•Safety
•Discrimination
•emotional and social role
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Reduced
Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours
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Proprioception Receptors

MUSCLE SPINDLE, GOLGI
TENDON ORGAN

JOINT RECEPTOR

Proprioception
• Organs of proprioception are the receptors in
muscles and joints.
• Stimulated by movement of
pairs of muscles (“heavy work”)
• This system leads to body
awareness.
• http://www.youtube.com/watch?v=b2iOliN3fAE
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Reduced
Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours

Visual System
Man does not develop visual perception
through his eyes alone, nor does he
see by his visual cortex alone.
Meaningful vision is produced only by
integrated action among many parts of
the brain, involving –in addition to
visual stimuli – other sensory stimuli,
especially somatosensory, vestibular
and related visual behaviour.” (Ayres:
1972:201)
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Purpose

11/13/17

11/13/17
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Reduced
Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours
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Auditory System
• Organ of hearing is the
cochlea in the inner ear.
• Stimulated by sound waves moving
the hair cells inside the cochlea.
• Hearing has a protective function –
alerts us to danger.
• Supports communication
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Reduced
Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours

Gustatory and Olfactory
• Organs of taste and smell are receptors
located on the tongue and in the nasal
structure. They work closely together.

Smell
General alarm system e.g. fire, rot
component of flavour testing food

Taste
Protective e.g. poisonous food
often tastes bitter

Part of communication i.e.
pheromones

Homeostasis: balance of
nutrients can be guaranteed by
selective eating
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Interoception

.

3
1

What is Sensory Integration?
•A term coined by

Dr A. Jean Ayres 1920-1988
•Occupational Therapist and
Psychologist
•Researcher-1960s until her death,
researched the way the brain
processes information for use;
developed assessment tools; and
clinical work developing the theory
of SENSORY INTEGRATION
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Sensory Integration

• SI has 3 inter-related elements of practice
• A theory of normal development (sensory
processing)
• A means of analysing & describing the
behaviours we see, evaluating disordered
sensory processing (Sensory Integration
dysfunction)
• A specific approach to intervention
(Sensory Integration Therapy)

Ayres’ Sensory Integrative Processes
The senses

Integration of their inputs
Speech

Auditory (hearing)
Vestibular
(gravity & movement)

Language
Eye movements
Posture
Balance

Proprioceptive
(muscles & joints)

Tactile (touch)

Muscle tone

Coordination of two
sides of the body

Gravitational security

Motor planning

Sucking

Activity level

Eating

Attention span

Ability to organise
Self-control

Eye-hand coordination
Visual perception
Purposeful activity

Tactile comfort
Visual (seeing)

Third level

Self-confidence
Academic learning
ability
Capacity for abstract
thought and
reasoning

Mother-infant bond

Second level

Ability to concentrate
Self-esteem

Body perception

Emotional stability

First level

End products

Fourth level

Specialization of each
side of the body and
the brain

Published by WPS® 1979, 2005
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Models & Terminology
Expressions of Modulation
Dysfunction

Central Nervous System Sites
of Processing for

Distractibility
Increased activity

Defensiveness
Tactile
Auditory
Visual
Under
responsiveness

Withdrawn

Limbic/Recticular

Gravitational
Insecurity

Vestibular

Bilateral
Integration &
Sequencing
Difficulties
(feedforwarddependent)

Proprioceptive

Somatodyspraxia
Tactile
Auditory

Sensory seeking

Discrimination

Aversive
Response

Posture

Visual
Avoidance

Expressions of Dyspraxia

(feedforward &
feedback dependent)

Clumsiness
Clowning
Avoidance of
motor behavior
Exaggerated
or diminished
force

sensation

Bundy, Lane, Murray 2002

Sensory Modulation/ Reactivity
Feeling Just Right and staying just right
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Sensory Modulation
Feeling Just Right and staying just right
Sensory integration is based
upon the adequate receipt
and modulation of sensory
information that the
organism then uses to
regulate behaviour and
emotions (Dahl Reeves,
2001)

Regulated

Ready to Learn

• Balanced

• Too High

• Too Low

L. Hardy
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Role of Sensation in Regulation,
Attention and Learning
Too High

Just Right

Too Low

Discrimination
Behaviours

Protective
Behaviours

Regulation Behaviours
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Reactivity ( Modulation) Difficulties
How a child may present and
why they may present that way

Can we use Sensory strategies
to change arousal levels

Models & Terminology
Expressions of Modulation
Dysfunction

Central Nervous System Sites
of Processing for

Distractibility
Increased activity
Withdrawn

Defensiveness
Tactile
Auditory
Visual
Under
responsiveness

Limbic/Recticular

Gravitational
Insecurity

Vestibular

Bilateral
Integration &
Sequencing
Difficulties
(feedforwarddependent)

Proprioceptive

Somatodyspraxia
Tactile
Auditory

Sensory seeking

Discrimination

Aversive
Response

Posture

Visual
Avoidance

Expressions of Dyspraxia

(feedforward &
feedback dependent)

Clumsiness
Clowning
Avoidance of
motor behavior
Exaggerated
or diminished
force

sensation

Bundy, Lane, Murray 2002
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Posture and Praxis
• Making your body do what you want
In typically developing babies and children,
each motor milestone is underpinned by
sensory processing developments.

Postural Development
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Praxis / Motor Planning
• Ideation
• Planning
• execution
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SI Assessment

Standardised Assessments
Clinical Observations
Histories & Questionnaires

Components (ingredients) of SI Intervention:
The ʻArtʼ

Adaptive
Response
Therapeutic
Alliance/
Family
centred

Environment

SI
Intervention
Ensure
Success

Just Right
Challenge

Context of
Play
4
8

Client
led/client
therapist
collaboratio
n
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Tactile

Auditory

Proprioception

What
sensory
experiences
could you
provide?
Olfactory /
gustatory

Vesibuar

Visual
4
9

Adapting the sensory opportunities to
SCAFFOLD your client
Consider

types of sensory experiences and what calms, what
alerts, and what organises.

50
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“Sensory integration...the ability to organize
sensory information for use, results in
perception and… synthesis of sensory data that
enables man to interact effectively with the
environment.”
Jean. A. Ayres (1971)
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