~Neuromotorische Unreife
bei kindlichen Lern-, Leistungs-

(
INPP'  KONFERENZ
und Verhaltensproblemen” N =EURb e

A
\

Sally Goddard Blythe, MSc.

Direktorin des Institute for Neurophysiological Psychology INPP in Chester, GB

The Implications of Neuromotor Immaturity on
Learning, Performance and Behaviour

Neuromotor skills at key stages in development provide a reflection of maturity in the
functioning of the central nervous system. Studies carried out in schools in the United
Kingdom between 2004 and 2019 indicate that there has been a decline in children's
physical readiness for formal learning since 2004 and that immature neuromotor
skills are linked to lower academic performance. The implications of these studies and
other clinical findings will be explored in relation to what can be done in terms of prevention and effective
remediation.

Biography

INPP was established as a private research, clinical and training organisation in 1975, dedicated to the de-
velopment of assessment procedures to identify underlying physical factors in specific learning difficulties
and adults suffering from anxiety and panic disorder and to the development of effective remediation pro-
grammes.

Sally is the author of seven books and other published papers on child development and neuro-develop-
mental factors in specific learning difficulties including: Reflexes, Learning and Behavior, The Well Balanced
Child, What Babies and Children REALLY Need, Attention, Balance and Coordination - the A,B,C of Learning
Success - a reference source for all professionals involved in child development and education, The Geni-
us of Natural Childhood, Assessing Neuromotor Readiness for Learning and a screening test for clinicians
and health practitioners. She is also a contributor to Too Much Too Soon. Early Learning and the Erosion of
Childhood and Improving the Quality of Childhood in Europe 2012.

Her clinical work also includes the use of Johansen Individualised Auditory Stimulation (JIAST) a system
which uses stimulation with frequency specific music to improved auditory processing. She has both a per-
sonal and professional interest in the role of music in developing language skills.

Sally has lectured on the role of infant reflexes in development and later learning problems to many diffe-
rent groups throughout Europe including to a working party on child well-being at the European Parliament
in Brussels and in different parts of the United States. She has also developed and standardised training in
The INPP Method for use throughout the world.

She is a member of the International Alliance for Childhood and the former “Open EYE" campaign - a pres-
sure group dedicated to ensuring that children's developmental needs remain at the top of the agenda for
government recommendations for early years' education in England. She is also a patron of Toddler Kindy
Gymbaroo, a programme developed in Australia to optimise children's development in the early years and a
member of the educational panel for Dyspraxia awareness.
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“A child must have one foot firmly in the
known to explore the unknown” (Paynter A)

* The first years of life prepare the soil into which
the seeds of information will be sown.

* Firstly through experience and secondiy by the
educational process absorbed through learning, to
become knowledge

“Even our thoughts and dreams
are an internalised simulation of
action”

(Berthaz 2000}

Sally Goddard Blythe, MSc.

Learning is not all in the
head

Meurological development is a complex
process, which unfolds as a result of interaction
between:

= genes and environment,
= maturation and experience,
* brain and body.

Embodied Cognition

* Mot enly does the brain control
and affect the body, but the
bedy and the the functicnal
relationship between the two,
influences the development of
neural structure and function

« Thoughts, feelings and brain
structure are the product of this
complex inter-relationship . 1
between genes, the physical self, o . F |
the envirenment, social

relationships, opportunities and
experiences

In the journey from birth to walking, the seeds of
language are sown.

As control of balance and posture
develop, distribution of weight shifts
from the front to back, freeing the
hands for manipulatory skills,
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Education

* Eduzation focuses on curricubum and educational
outcomes not on whether a child has the
developmental tools in place to support learning,

* Assessment of neuromotor sidlls 3t key stages in
development provides a means of identifying
children at risk of under-achieving, as a result of
immaturity in the physical skills needed to cope
with the demands of the classroom.

What is the INPP Method?

= Established in 1975 by psychologist Peter Blythe

PhD. with the aims of:

* Researching into underlying physical factors in
children presenting with specific learning
difficulties and adults with agoraphobia and panic
disorder

= Developing reliable methods of assessing
underlying physical factors.

* Developing effective and replicable systems of
remedial intervention

2. INPP School
Programme

= Provides a manual and additional
training for teachers in the use of a
short sereening test (15 minutes) for
children from 4 years of age and
upwards.

* How to use the INPF Developmental
Movement Programme for whole
classes or selected groups of children
in schools (7+ years)

= Goddard Blythe SA, 2012{Assessing NMR
for Learning. Wiley-Blackwell.

Sally Goddard Blythe, MSc.

Relationship between neuromotor
skills and educational performance

Neuromaotor skills support:

* Pastural control and balance needed to sit still, carry
out coordinated actions and free the hands from
invalvement in postural control, balance and
locomation.

* Fine mator skills invohved in writi cultin&.
articulation etc. (Babkin reflex evi in photos]

. movements needed to pron reading, writi

Eogeﬁoing. catching a ball and stable visual'tpger:ep%

= Provide a stable physical reference point for cognitive

operations in space (spatial and emaotional).

1. INPP clinical
programme

* Develops and implements physical
intervention programmes using
developmentally appropriate exercises (based
on normal infant movement patterns in the
first year of life)

* andfar

= Auditory training [/IAST) to improve the
auditory processing and physical skills which
are essential to support learning,

INPP School Programme:
Assessments of Motor
Development

KPP Screening test inchades: {15 minuses)

* Taits bor the preosence of 3 primities refhecs, which have
consistently been found to play a part n educatonal
ader

= Tests for “solt sgra” of neurciogical dystanction
= Signs of dysdiscochokresis

Tests i
Buditory proceing difadugs

* (Use of the drew & person test as one independent measune
of nan-verbal cognitive performance;

* Addnenal ndepandant mearunes used i schools
inchude naticnal cerficuum messures of reading antng
and numracy.
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‘Why is there a need?

- the o and treatment
@yshanction.
* Trnsherof the 0

= Teachers - ot
mmmmxdwmw

i — el il et v the
Intervensian incuding senery ranesg)

= Childen with M fregus lesss
domans

Motor development in the first year of life may predict later
learning outcomes and social behaviour at 5 years.
Hansen et al. (2010)

= Inability to fﬁCh milestones ruoh as sitting upright or crawling is linked to
learning and behaviour problems.

= Youngsters who strugaled with the tasks had a significantly increased risk of
falling behind at schadl when they were five.

. Theﬂ were also more likely to d anti-social behaviour such as refusi

9

. Rﬁsearchers concluded developmental delays affected about 10 per cent of
children

findings ccme from the Millennium Cobert mdummn JE18 bebies bom between 2000 and 2001,
iam: tracked 15,000 chidron avor the fest simple screerng teit belore a child reaches.
ther prave crucial in preventing g Berind)

Neuromotor skills and
educational performance

The first five years of life have been shown to be crucial for motor,
cognitive and social-emotional skills (Sheridan et al 2010, Kirk and
Rhodes 2011).

Levels of motor behaviour at key stages in development is a critical
factor in child behaviour (Schéner and Thelan 2006)

Studies have indicated that motor proficiency in 5 - 6 year olds was
associated with performance on cognitive tasks involving attention
and areas of executive functioning (Wassenberg et al. 2005)

Neuroplasticity
Can physical intervention programmes help?

= Decades of research have shown that substantial changes occur in the
lowest neocortical processing areas, and that these changes can
profoundly alter the pattern of neuronal activation in response to
experience (Chane and Warren 2007).

= Meuroscientific research indicates that experience can actually change
both the brain's physical structure and functional arganization.

Meta-analytic review of research literature examining motor impairments in
children with speech and language ll‘ll]'lﬂll‘!ﬂt nls
Rechetnikov RR, 2008, hup:/utdrutoledo.

Proy

in speech and language disorders were associated with
mator impairments.

Recommended that additional tests {motor parformance) ba

added to the assessment of children being assessed for
specific language disorders.

“In therapeutic setting, occupational therapists should
advocate for inl ted a ient and treatment plans with
SALTs when a speech and language impairment is suspected.

Sally Goddard Blythe, MSc.

Neuromotor skills as reflections of maturity in CNS
functioning

= These findings do not mean that
motor impairments are the primary
cause of the associated difficulties

= They are, however, a factor which
may be amenable to
developmentally appropriate
remedial intervention impacting
maore than simply motor skills,
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Neuromotor Immaturity — Definitions

Neuromotor immaturity (NMI1) describes the retention of immature N euromotor

patterns of movement control. These may occur as a result of: . g
. . . Im maturltv * Persi e of primitive reflexes in children

{NM‘) aboveﬁmonthsufage

with or without
Classical neurological signs (pathology) or INPP = Absent ar under-de\ﬂelopegvgosmral
P flexe: cti bove of
Definition s (reeetions) o A
Be reflective of a functional or developmental delay in the pathways
involved.
y y

Is NMI present in the general school population? (2004,

Assessing Neuromotor Readiness for 2005)

Learning

Screening tests for 4 = 7 years and 7+ years

SO R s e b b Sechool ::::::::; “,::;c Incidence af NMID Source

* 0= NAD

+ 1= 25% dysfunction NEELB N. 672 5-6 bl wwrwinwelborg k.
+ 2=50% dysfunction Hrelaug: 204 iy =2 e

+ 3= 75% dysfunction years Practice 2005,

+ 4= 100% dysfunction 11/4:415-432,

= Individual total /4 on every test = % of immaturity.

* Atotal o(>2996 indicates a degree of NMI likely to interfere.
with

Does NMI respond to a daily developmental progr carried out in
school every day? Is there a link between NMI and educational achievement?

“-m simidefi “

262 6-Tyears Correlation between NMI and  www.open-doors-
onpramme o achicvement using National thempy.com
ﬁsw—:wwtnpuu*m ‘schoals in the NEELB Northern Ircland. Final Curriculum Ie\mls.s
(non-verbal cognitive performance) r wwmm
Children with lowest incidence
of NMI were in the highest
achicving quartiles on SATS

and viee-versa

Fehalhen who kad 5355 TMT

5 20y - 9 s en J

Sally Goddard Blythe, MSc. Seite 6/11



Links between NMI and attainment

Sebaat

John Staimer Community School,
Laadon

Presented at: The Child

Farticipants

Year 3 pupils who had scored below

ape rolated expoctations 81 1ha ¢udd of

Year 2 ln roading (Naticeal
Corieail b of

in Edueation Conference. Royal
Socicty of Arts. Loados. Oxtober
2014

Hartc 8, 2014,

'

Tmcbdoncs o NME

¥ 100% af pupils who scored bebaw age
refated expectations at the end of Year 2 in
rending. showed high (sbove 30%)
percestages of nenromolor imsmasurity.

¥ The kower the NC level (ig Levol 1), the
higher the average newroawaor imasatarity
percestige scare,

Pepili with the ighest neurcenotoe
imematurity (between 05% aod %%}
scnred e Jowest (NC level 1] in reading.
writing and nsais

School

LEA Scotland 2018

laterventivas:
Physical Active Ticalih
Praject - Scotfish
Amtsinment Challenge

Number of Age Incidence of Source
Participants Range NMI
646 248 [4-Th 4-T=204 (B2%) LEA Scotland
393 (74) Th=1312 (79%)
38T
§37 BMT oaly Awaiting Phase 2
TLEH) results.
109 INTT istervention

<,

Baseline Data (Loughborough Project)

(Preedy P, D

Movement ABC

be ., www,

ning)

In 2007 when the Movement ABC-2 was
produced and the data normalised, the
mean would have been 50 (based on a
normal distribution). The M4L data show

declines from this in all areas tested:
« Balance: 438 [n=116)
= 6.2 percentile points worse than in 2007
« Aiming/catching: 30, 9
» 197 percentile poi orse than in 2007
* Monual dexterity: 34.2 )

+ 15,8 percentile paints worse than in 2007
» Overall Physical development: 31.9 (n=115)
+ 181 percentile paints warse than in 2007

Sally Goddard Blythe, MSc.

(Dubin S, 2015)

Kindergarten schools in New York City

School Number of Agerage % with Outcomes
Participants =25%
signs of
NMI
7 kindergarten classroons in Those children whe scored higher
New Yark city. than 25% on INFP screening test
{n=48) were found to be in the bottom
) 1137 of each classmoom, We now use
7 Kindergarten Classrooms. the battery as a predictive 1c81 to guide
n= 143 resouzces o help those sadents before
failure sets in.

Decline in children’ s neuromotor skills?

Phase 1 of the LEA project
indicates a possibde 30% docline
in markers of NM maturity since
the same sereening test was used
on a similar sized sample in 2004,

A smaller project wsang the
Movement ABC2 assessment of
molor proficiency suggests a
smller, but nevertheless
doclining trend.

%_j\

NMI and Speech Development

Is there a relationship?
Analysis of 45 case studies seen at INPP

Criteria for inclusion

All had received SALT

several years prior to
being seen at INPP

Factors which might
be involved:

Role of non-verbal
skills in supporting
verbal communication

Manual and oral
dexterity (fine motor)
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Additional Disgnosls It Factors included for analysis:
ADHD K
ADD 2 Reasons why criteria included:
APD it 1. Late learning to walk; 1 ;et:':::::ﬂ i achieving postursl control.
ASD 3 2. Late leaming to talk 3 My sMect devalopment of sudincey
3. History of frequent ENT in first 3 e seeine Misin e
BCD 7 yEai'S, auditory stimuli and speed of suditory
POCEng.
ge6- 1 4. Dysdiachokinesia - fingers, 4 Adjacens ares of the brsin inreohved in
Dyslexi [ ’
yslexia hands and feet. incvidaal finges moverrant and fine mator
N with additional ¢ 5l 1 control of the mouth
- e L Abdity 1o use left and nght sdes independently can be
al s DAMP 1 finied 10 postural zonsrl
1 ! o Postural cont mpikated n:l‘(‘«wﬂnﬂ. of lateral
Selective Mutism 2 ol g ]

) . Tactile Reflexes
Role of the Hand in the Evolution of Language

Tactile reflexes effecting the hand and Implications for Speech and Language
mouth: development:
+ Gesture and raferential pointing preceds spesch (mime * Palmar n * Initialy hards and mouth and feet are connected in
" e PONLNE {mime) Palmar reflex feading (suck, plantar and batikin reflesesl
+ Freeing of the hand fram postural control and locomator function of manipulative skills * Plantar reflex . g e
impertant in the evolution of language Use of hands and mouth need to be become
* Rooting uncoupled for mare scphisticated use of gesture and
* Miuth and hand are two related movement systems that start out coordinated with ene another (early % speech 1o progress. and the feet for postwal control
feeding], but must become uncoupled for the development of fluent speech Infant suck reflex » Can the persistence of these reflexes intertere with,
+ Adjcining areas of the brain involved in fine motor control of the fingers involved in fine motor cantrol of the * Babkin reflex 008 b 10 ioh dvsionimnt of i rvotor. sl
lips and tangue. Areas irvoived in language (Broca) are also activated during motor tasks {Bonda et al. 1994) ipdect pled

and when visualising motor tasks (Krams et al 1998)

© Children where hand and mouth movements remain coupled (above 6 years of age] often have difficulties
with fine maotor skills (handwritingh and a history of earfier speech related problems.

g

Vestibular reflexes linked to postural control

What might
=TLR Retention of these reflexes is not the the
. cause of speech problems but is . e
Moo e indicative of immaturity in the I'T?Ph atons
. chlq and Labyrinthine Head functioning of the CNS with of balance and
Righting Reflexes (OHRR and particular effect on balance and ostural
LHRR) tural trol postura
postural contral. 5
= (ATNR) control be for

Sally Goddard Blythe, MSc. Seite 8/11



Why might postural control support speech?

Bipedal man stands an
4 points:

2 forefeet

2 heels

{Kohen-Raz 2004)

Analysis of developmental and motor factors in children who
had received SALT (codaard lythe 2018)

e g

iy

Dollio i,

IS RPEPIIIIP

ot pnemt

R

am;'&'sn!

H

Why might postural control support speech?

= As postural control develops,

= Forefeel increasingly take over the fianction of the hands in supporting the body from quadruped to
biped locomotion freeing the hands to develop manipulative skills.

*  The hwels take over the function of the forefeet and knees.

= Transition from quadniped 1o biped (postural field ind, ! mirrored by devel from
dorsal posture skin resction to the front of the bady, pamculariy!ho “liberated arms" and hands (Peipser
1963) frecing the hands for manipulative actions.

= Volume control i linked to disphragmatic control of breathing - linked to upright posture,

Evidence of immaturity on one measure of non-verbal

language - Draw a Person (DAP) test (children with a history of having
received SALT)

e scoes The Wik oo the DAZ inpaowes
020 bor et g A ke
ft , \
thromciagealage ICA] [T P e—
P —————] [ et g o e
. s vl Loty

Incidence of residual vestibular reflexes in children who had received
SALTGoddasd Blythe 2018

Incidence of residual vestibular reflexes in 45 children who had
previously reeeived SALT (INPE 2018)

.
“ .

T amei | e | i | e | st | naes | e | e | i
i B wam | wem | wn | mms e

Sally Goddard Blythe, MSc.

Why might non-verbal performance be linked
to speech?

Up o 90% of effective communication is based on the non-verbal aspects of

language

For effective communication it is necessary to be able to reflect non-verbal
and verbal aspects of communjcation. Mot lls are one element, or part

of the “vocabulary non-verbal communication.
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Developmental Norms

Children who are delayed in their

physical development need more 1. 1 Leg St
time involved in general physical ’ eg Stand

activities before being ready to 3 V2 - 4 years - 8 seconds

integrate fine motor and visual 2. Thumb and finger opposition
integration tasks develops from
5% - 6 years
3. Crossing the midline
4 years

Neurophysiological aspects of
postural control

* Spinal level - interaction of the body with the environment
senemlns hl’bﬂ wh-d'! ooumeract sra\nt\r and deal with

* Vestibular-spinal-cervical-ocuk t|ltu|!§ ~ regulates
invelved in in space
and vice-versa enabling differentiation between objective
and subjective steadiness and motion.
= Cortical level - uses background tonus and exgcutive
perform complex i motor acts
= Cerebellar level = interlinks with numerous circuits and
relays which maenitor minute temporal and spatial
sequences of elaborate response patterns.

Why might exercises aimed at improving posture, balance and
proprioception impact visual perception and language?

* Postural stability provides a firm foundation in a gravity based emvironment for brain centres
imvalved in the contred of eye movements, which support visual perception and for motor
coordination.

* Postural stability and of body
laterality) is an important criterian far | psy:hamulur mdunass for schoal {de Qs 'ISTBJ

» Establishment of an articulate and fluent physical (non-verbal) vocabulary supports verbal
language and the ability to “read” situations and regulate response 1o social situations.

= Larguage is inseparable from imagery (the ability to visualise actions with the mind's eye) and

gesture. Imagery is rocted in awareness of body schema and the ability to differentiate the
self from the environment.

Ongoing Projects:
Russia - NM| Screening
Yorkshire Schools - NMI Screening

Rusls ming
4600 chikre:. uswia i mpe s s}
45 regions;
Sl Resuhs pending
UK Sheffichd Ealy Yoars 140 childres - F2, V1 and Y2

¥1 popil,
1 school iMook ‘s iz srdanstion meed cosenl™

What needs to be done?

Further rigarows large scale academss and i rit research inte the relationship between maoter
skills, educational performance and speech

R la\)

Sally Goddard Blythe, MSc.

2 mml screening (physical) of all children at the time of school entry and at key stages through

3 effective daily physical programmes into schools.

4. Improved awareness and education of parents, and trwunyw teachers, rulnu teachers dlinicians and
Immlmmsdﬂu Future) of the to support
earmi

5. Impreved i ication and Medicine and ion) from
thwmﬂu school years in the assessment and provision o(nmldul nterventions lurdlldwnw!l\
a range of presenting problems, including under-achievement.
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