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Objective: Movement is increasingly acknowledged as the primary and dominant means of action,
learning and overall development. There is growing evidence that individuals with autism spectrum
disorder frequently present with neurological sensory and motor impairment. Presenting
theoretical background of the science of yoga and dance as applied to this population and
illustrating outcomes of therapeutic intervention with selected case studies through research and
in educational and clinical practice.

Methods: A multiple case study approach will illustrate application of techniques that support
autistic individuals. Qualitative descriptions will be used to highlight the process and outcomes of
yoga and dance movement therapy. Yotism is an example of a sensory based yoga methodology
applied in clinical practice in this context. MovementWorks® Developmental Dance Movement®
and Autism Movement Therapy® are examples of scientifically underpinned dance-based
approaches applied educational practice in this context. Investigation is ongoing using a grounded
theory approach out of the practice to offer insights illustrated through case studies.

Results: Selected case narratives extracted from research studies, educational and clinical practice.

Examples include results from ‘Evaluation of the efficacy of a developmental dance movement
programme as OT intervention for children with autism spectrum disorder (ASD)*. Descriptions of
critical outcomes emerging through the processes for self-discovery, learning and growth.

Conclusions: Specialist yoga and dance programmes may be an effective support for educational
other therapeutic goals for individuals with autism spectrum disorder. Interdisciplinary practice
between physical education, occupational therapy and within the professional disciplines may
extend beyond orthodox health and social care and potentially impact upon areas that crossover
to the behavioral and communication sciences.
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() MovementWorks is a charity that
= e .
M OV “MENT uses scientific methods to improve
W ol‘; ,K S outcomes and make a difference
i for people of all ages and abilities
[ through movement and dance.

Yotism is specifalised yoga
targeted towards healthy brain
and body development through
M using specific movements, nervous
| system regulation techniques,
primitive reflex integration and
mindfulness tools.
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“All children deserve the best
opportunity to learn.
Movement is at the core of

childhood development and is
so much more important than
most people realise.”

Ali Golding MSc, PG Cert SEN, BA(Hons), FRSA

www.movementworks.org
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Theories supporting physical NOVEEENT
activity, motor skills and learning i~

* Psychological (social-cognitive) - indirect changes in mental
conditions e.g. improved interpersonal skills, self esteem.

» Sensori-motor (perceptual-cognitive) development.
Deficiencies in automation of basic motor skills affecting
fundamental understanding and concentration ability in
learning situations.

* Neurophysiological — motor experiences positively affect
nervous system structure (connectivity) and (executive)
function.
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Supporting research

» Evidence has mounted from imaging studies, developmental disorders, and typically
developing children to suggest that cognitive and motor development is more closely
related than previously assumed and have similarly protracted developmental frajectories.
(Davis, Pitchford & Limbac, 2011)

» “Persons with autism are often provided behavioral or cognitive strategies for navigating
their environment; however, these strategies do not consider differences in motor
functioning”. (Hardy & LaGasse, 2013)

+ Although not included in diagnostic criteria, autistic individuals experience diverse motor
impairments relative to neurotypical individuals (Green et al, 2009).

» Motor difficulties may function as early indicators (Harris, 2017)

+ Aufism can be regarded as a “connectopathic disorder” where there is insufficient
connectivity due to the body-brain reliance on global integration which enhances low
level perception. Authors suggest treatment approaches towards facilitating sensory-
motor development. (Leisman, Melillo & Melillo, 2023)
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Evaluation of the efficacy of a
Developmental Dance
Movement® Programme as OT
intervention for children with
Autism Spectrum Disorder (ASD)

Investigating learning through
Developmental Dance
Movement® as a

kinaesthetic tool in the
Early Years Foundation Stage

Claudia Boes and Alison Golding
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Aims relevant to autistic individuals - Mo},ﬁ&m
Supporting difficulties in these three waRks
areas

Q Responding to the environment

Relating to others

Speech, language, communication

Early childhood educational programs that effectively link emotional and motivational arousal with
activities designed to exercise and promote executive functions can be effective in enhancing self-
regulation, school readiness, and school success (Crosland & Dunlap, 2012)
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autistic individuals 7
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Examples of specific challenges for Mog%im

Lack of fear

response to
al teaching Insistence on

ethods consistency

Communication Strange mannerisms Behavioural

A |0Ck Of COherence Ond |nTegroT|on Of dlverse elemenTs Copyright 20230 Ali Golding/MovementWorks. All rights reserved

Copyright Ali Golding/MovementWorks 2023©. All rights reserved.



The Science of Yoga and Dance as applied to Autism Spectrum Disorder: Theory and
Case Studies in Practice
Ali Golding MSc, PG Cert SEN, BA(Hons), FRSA

MOV& NT
PYRAMID of LEARNING wqf@is

COGNITION A INTELLECT

Daily
Wa& Behaviour

iyt | S | leton
PERCEPTUAL I5klle Precepfion Fomre ¢ DEVELOPMENT

b e B me,
SENSORY --- DEVELOPMENT

MOTOR

Mo sldes olbody Plunnlng

Offactory Visual Auditory Gustatory
T e e v

Copyright 20230 Ali Golding/MovementWorks. All rights reserved

Z
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Trends in cognitive science have moved towards a paradigm that
focuses on understanding cognition as ‘enactive’, as skillful activity that
involves ongoing interaction with the external world and being
grounded in sensorimotor coupling.

Prefrontal cortex EFs
* Inhibition — ability to ignore distraction
» Working memory - retain and manipulate information
» Cognitive flexibility — flexibly switch attention
* Reasoning
* Self-control
(Engel, Maye, Kurthen & Kénig, 2013)
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MOV&'
The Building Blocks of Development w?ﬁg s

The Primitive Reflex System: Survival, Transitional, Postural,
The foundations of our body-brain system  Emotional, Cognitive
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Fear Paralysis Reflex (FPR) Case Study
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Moro Cose Study — S’ror’rle reflex

—
Behaviour and Function WoRkY

Temple Grandin well known
author, professor and autism advocate
tells us that "repetitive rocking motion
that requires a person to continually find

and refind their balance stimulates
areas of the brain where learning
receptors are located."”

Autism Movement Therapy Method Waking Up The Brain! Chapters 4 & 5
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Developmental
benefits of
Yoga & Dance

The Vestibular Sense

Detects changes in moftion __
through stimulation of 3 semi e (SR
circular canals; N A

Orientatfion determines which
plane of rotation they are
sensitive to when the head

rOTOTeS. Ves‘z::::rc :!ucl X / i ,:_7_‘, )
- Bony labyrinth Tympaciie: _‘;J
- Membranous labyrinth Cochlea
. . . MOV(_@_ EN .
Appropriate Stimulation W

Sagittal plane

Coronal plane

Transverse plane
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Dance movement based specific training %Og,“g;%N;
encourages the refining [~
of both the vestibular & proprioceptive senses

——

Nigmaftullina,Hellyer, Nachev et al. 2015. The Neuroanatomical Correlates of Training-
Related Perceptuo-Reflex Uncoupling in Dancers. Cerebral Cortex 25:554-562
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It takes both sides of the brain to MOVERMENT

WQ’]_E’KS
dancel r
e Analysis o Creativity
e Logic e Imagination

* Mathematics
e Sequencing

e Language

e Facts

e Think in words
e Words of songs
e Linear

e Arts (Motor Skill)
e Rhythm (Beats)
e Non Verbal

e Feelings

» Visualisation

e Tune of songs
e 3 Dimensional

Importance of interhemispheric connectivity Weinstein, Green, Geva, et al. 2013
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Brain Anatomy and Funcftion Mwogéﬁ%
Autism Movement Therapy Theory I~

 The left and right hemispheres are not well
integrated

* The corpus callosum serves as the conduit or
bridge between the left and right hemispheres

« Studies indicate that this bridge can be
strengthened in order to tfransmit information
between the left and right hemispheres

» This is achieved through movement!
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Myelination WORKS

Reduced white matter integrity correlated with function (Weinstein, Green, Geva, et al. 2013)
(The FPR is particularly connected to the myelination process in the brain which smooths the efficiency of our synaptic connections
and the basal ganglia effects smooth and voluntary movement patterns)
Copyright 20230 Ali Golding/MovementWorks. All rights reserved
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Developmental Dance Movement® L& % 58
‘Action for Learning’

Rhythm Imitation
Pafterns Sequencing

Imagination Repetition

Autism Movement Therapy®
‘Whole Brain'’
Cognitive remapping
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The Music Piece Wf;ﬁas
EMOTIONAL CONNECTION
Music presents an emotional encounter through the medium of
sound. Emotions are difficult to quantify. However, we do know that
the brain remembers the emotional components of an experience
and that emotions drive attention, meaning and memory.

RHYTHM AND LANGUAGE

Rhythm is integral to music, dance and language.

Biological evidence links the ability to keep a beat to the neural
encoding of speech sounds.

Accurate beat-keeping [enfrainment] involves synchronization
between the parts of the brain responsible for hearing as well as
movement. (Tierney & Kraus, 2013)

Hardy & LaGasse, 2013. Rhythm Movement and Autism: Using Rhythmic Rehabilitation research as
a model for autism. Frontiers in Integrative Neuroscience (7)19
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Speech

and
Language

Wan et al. 2010. From music making to speaking:

Engaging the mirror neuron system in autism. Brain Research Bul :

82 (3-4:161-168
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Speech and language outcomes through early exposure
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Case
narratives
ligelaaKe
research

study cohort
— Mainstream
School
Sefting

Table 1: Examples of Case Study Learning Outcomes

Child Prior Learning Status | Practitioners Observed Children’s Learning Highlighted Theory
Learning Outcomes Outcomes - Changed
Behaviour
Anthony SEN. Developmental delay of | Anihony Iries [0 cover up his Enjoyment, increased engagement | Accelerated learning through developmenta
approx 18 months inadequacies. He enjoys and physical developmental movement tasks.
achieving with his peers. Ina progress.

positive supportive environment
he is capable of focused

engagement.

Armant Suspected autism Bolh physical and cognitive Shows abilily (o progress in physical | Accelerated learming through developmental
Demonstrates little physical difficulties are reflected in her development tasks movement tasks.
development interests. Slow behaviour and approach to
to learn. learning.

akarl dentified as a polential nability 1o cross the midline. Negative G-H case Highlights discrepancy between VAK and M|

kinaesthetic learner. Shows | Slow to develop kinaesthetic analysis.Enjoyment. Greater ability | kinaesthetic definitions. Accelerated leaming and
little physical control. Has control to sit stillin class. possible transfer through developmental
difficulty with inactivity. movement tasks.

James. dentified as a polential nability 10 cross the body No avallable data Highlights discrepancy between VAK and M|
kinaesthetic leamner. Shows midline. Influenced by external kinaesthetic definitions.
lack of spatial awareness, fine | factors. Less physical more
and gross motor control aurally orientated leaming

Reyana SEVETE ly autistic witl CDH \rmea musical preference. KEI ity to participate: |naepenﬂem ly In FCCQ eratea ieamning VUSIC&;RIHEGS( etic
additional SEN. Requires Capable of integrating and a group session and integrate with Intelligence/Preference.

individual support. Does not exceeding learning expectations | peers.
engage in classroom activiies | in a preferentially supported
or interact with peers. environment.

Examples of hypo and hypokinetic behaviours.
Positive responses to music based physical activities supporting temporal and
spatial awareness.

Case
narrative ASD

sefting

BASELINE STATUS

Autism diagnosis, overweight

Dislike of movement - negative responses
Little speech & language

He was very reluctant to join in any movement
activities although he is overweight and really
needs to do more physical activity to keep him
healthy. Now he has become more
comfortable with joining in the

MovementWorks programme as part of a
group, fo.'lowin%) instructions and practising
moves his Mum feels he is ready to join a local
club for Taikwondo or a similar group activity,
that he would never have joined in with before.

Rosie Hallett, Occupational Therapist,
Drumbeat School and ASD Service

Association between sensory and motor difficulties and social impairment.
(Ohara et al, 2020, Leisman et al 2023)
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“They really respond and get
something from it. I've noticed the
children’s increased focus in
activities and when other teachers
and adults are speaking to them.
ASD School They used to be walking around the
classroom not really focused or
engaged. Now through structured
routine and activities, we're seeing
progress in the children.”

Teacher
Brent Knoll

wWonks

(¥
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Closing Thoughts WORK S

* A sensory-motor approach may be both the indicator and the appropriate
intervention

A mulfi modal dance-movement based discipline may function as an
inclusive approach that supports social interaction and communication
challenges

* In an education sefting a sensory-motor intervention can help differentiate
underlying pathologies from sub-optimal experiences (especially post-
pandemic)

Severity of retained primitive reflexes/connectopathic disorder may benefit
fromn a one fo one (sensory-motor/yoga-based) intervention that addresses
|nd|V|d%oI neurodevelopmental needs from the very base of the learning
pyrami
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Thank You & Keep in Contact WORKS

Please feel free to visit our website, sign up for our regular |
newsletters and connect with us on our Social Media channels.

e info@MovementWorks.org
o 020 7477 2255
@ www.MovementWorks.org
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