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In a world where the race for success has become the focus
In a culture where grades became more important than effort
Let us give children the best physiological foundation for learning
With the intention that they will develop their passion to explore, learn and develop.
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The Challenge
Can an efficient, comprehensive and productive
neurodevelopmental programme be developed
for general whole class use?
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“Neuroplasticity is at the heart of what makes us human.”
Moheb Costandi, 2016
Molecular and developmental neurobiologist

In recent years, researchers have made major advances in their understanding of
how the brain works. Neuroscience offers both promises and perils and public
interest in it has grown enormously because of the potential that it offers. One
neuroscientific concept in particular has captured the public imagination:
neuroplasticity, or change in the nervous system.
The development of Neuroplasticity
Neuroplasticity is an umbrella term referring to the ability of the brain to reorganise
itself, both physically and functionally, throughout life due to environment,
behaviour, thinking, and emotions. The concept of neuroplasticity is not new and
mentions of a malleable brain go all the way back to the 1780s when Swiss
naturalist Charles Bonnet and the Italian anatomist Michele Vincenzo Malacarne
exchanged correspondence in which they discussed the possibility that mental
exercise can lead to brain growth and various ways to test the idea experimentally.
Malacarne used pairs of dogs from the same litter and pairs of birds from the same
clutch of eggs. He trained one animal from each pair extensively for several years,
then examined their brains and claimed that the cerebellum (see glossary) was
significantly larger in the trained animals than in the untrained ones.
In 1791 the physician Samuel Thomas von Sommerring wrote an important
anatomy textbook in which he considered the idea of the plasticity of the brain:
“Does use and exertion of mental power gradually change the material structure of the
brain, just as we see, for example, that much used muscles become stronger and that
hard labour thickens the epidermis considerably.”
In 1874 Darwin, in The Descent of Man, speculated about neuroplasticity.
“I have shown that the brains of domestic rabbits are considerably reduced in bulk, in
comparison with those of the wild rabbit or hare, and this may be attributed to their
having been closely confined during many generations, so that they have exerted their
intellect, instinct, senses and voluntary movements but little.”
However, there was much dispute regarding this and in general it was thought that
the adult brain was pretty much a physiologically static organ or hard-wired after
critical developmental periods in childhood.
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Relatively recently the concept of a changing brain has been strengthened with the
capability to visually “see” into the brain allowed by functional magnetic resonance
imaging (fMRI), and so science has confirmed the incredible morphing ability of the
brain beyond a doubt. While it is true that the brain is much more plastic during the
early years and capacity declines with age, we know that our brains and nervous
systems change continuously in response to our actions and experiences throughout
our lifetime.
In 1915 Shepherd Ivory Franz, American psychologist, showed that patients who
had been paralysed for twenty years were capable of making late recoveries with
brain-stimulating exercises.
Mark Rosenzweig (1922–2009), American psychologist and pioneer of research on
animal neuroplasticity at the University of California, studied rats. He put them in
stimulating and non-stimulating environments and in post mortem examinations he
found that the brains of the stimulated rats had more neurotransmitters, were
heavier and had better blood supply than those from the less stimulating
environments. He was one of the first scientists to demonstrate neuroplasticity by
showing that activity could produce changes in the structure of the brain thus
showing that activity can modify the brain.
There have been many more pieces of research supporting this concept; one of the
generally best known is that of the Black-Cab Driver in central London. In 2006
Eleanor A. Maguire, Katherine Woollett and Hugo J. Spiers from The Neuroimaging
Centre at University College London, conducted a trial using London Black Cab
drivers.
Every black-cab driver in central London has to have “The Knowledge” – a
memorised map of the capital, including some 25,000 streets and thousands of
landmarks, right down to the order of theatres on Shaftesbury Avenue. It is a brutal
learning process that can take three to four years to complete the final test.
The researchers followed a group of 79 trainee taxi drivers and 31 controls. Over
time they took snapshots of their brain structure using MRI and studied their
performance on memory tasks. They found increased grey matter in the back part of
the hippocampus (see glossary) of the trainees who passed the test thus showing
that, with external stimulation, the structure of the hippocampus can change.
“The human brain remains ‘plastic’ even in adult life.
Allowing it to adapt when we learn new tasks.”
Eleanor A. Maquire, 2006
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In children and adults, just as in the animal world, the nervous systems respond to
repeated movement patterns and proper nutrition by altering their neurophysiological responses, organising mental processing, and changing the very
structure of the brain. We rely on the fact that the nervous system is intended to
adapt continually throughout the lifespan. Through the gentle enhancement of weak
functions and providing proper nourishment to strengthen the nervous system,
weak aspects of the nervous system can be permanently strengthened.
“Exercise is the single most powerful tool you have to
optimise your brain function.”
Johan J. Ratey, M.D., 2009
Associate Clinical Professor of Psychiatry at Harvard Medical School

This concept underlies our programmes.

Abraham H. Maslow, psychologist, felt that conditioning theories did not adequately
capture the complexity of human behaviour. In a 1943 his paper titled A Theory of
Human Motivation was published in Psychological Review. In this paper Maslow
presented the idea that human actions are directed toward goal attainment.
8

Maslow's hierarchy of needs is a motivational theory in psychology comprising a
five-tier model of human needs with the more basic needs at the bottom. The needs
lower down in the hierarchy must be satisfied before individuals can attend
to needs higher up.
•
•
•
•
•

Self-actualisation (see glossary) includes morality, creativity, problem solving, etc.
Esteem – includes confidence, self-esteem, achievement, respect, etc.
Social – includes love, friendship, intimacy, family, etc.
Safety – includes security of environment, health, etc.
Physiological – the normal functions of living organisms and their parts.

All aspects of our programmes are targeted to strengthen the physiological
foundation (the base of the Hierarchy of Needs pyramid) in addition to full
integration, so that the learning process is maximised.
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Vital physiological areas that support learning
Our programme targets all of the following areas.

The vestibular system functions to detect head
motion and position relative to gravity and is
primarily involved in the fine control of visual gaze,
posture, the ability to maintain an upright standing
posture, spatial orientation and navigation.
In simplified terms, it is the inner ear. It controls the sense of movement and
balance and influences all other sensory systems, and so nearly everything that we
do. It is the unifying system for our brain that modifies and coordinates information
received from other systems. Directly or indirectly the vestibular system is
responsible for nearly all of our motor functions and some of our sensory functions
(smell, taste and touch being the three modalities of human processing that are
relatively unaffected by vestibular function). Therefore the list of functions that are
supported by the vestibular system is extremely diverse and expansive. It is an
important contribution to the ability to ‘sit still and concentrate’, eye tracking for
reading, phonological processing (see glossary) for spelling and cursive writing.
Kinaesthesia is the registration of the experience of the proprioceptive sensors; i.e.
the awareness of the position and movement of the parts of the body by means of
sensory receptors (proprioceptors) in the muscles, joints and surrounding tissues
that signal information to the central nervous system about position and movement
of body parts; for example, the angle at a joint or the length of a muscle. In short, it is
the subjective sensory awareness of the position of limbs in space, and with the
support of the vestibular system, creates awareness of gravity and body schema
(see page 13).
Kinaesthetic memory involves learning these positions and the sequence of shifts in
these positions for rote, repeated movements (such as gymnastics). Once we have
repeated an activity numerous times, it is committed to kinaesthetic memory. When
we can rely on kinaesthetic memory to move through an activity (such as walking),
we can focus our attention on other aspects of our environment or on other tasks
simultaneously; for example, learning to drive versus driving skillfully. Most
activities that we have learned through kinaesthetic memory can be recalled even
years after they have not been accessed (e.g., riding a bicycle, touch-typing,
swimming, etc.) although the skill level of endurance will undoubtedly be lower.
Proprioception gives us information about our internal state, such as joint angle,
muscle length, and muscular tension. It is the brain’s unconscious sense of body-in10

space; i.e. the ability to sense the position, location, orientation and movement of
the body. Essentially we use five systems to determine where our body is in relation
to our environment and where various parts of our bodies are in relation to one
another: this includes information from the vestibular system; our visual system;
our tactile, kinaesthetic and proprioceptive sites located throughout the body,
through our sense of smell and hearing, which together gives us our sense of bodyin-space (body schema). It is a skill that is specifically necessary for writing and the
ability to move around efficiently. In addition, the physiological foundation of math,
the ability to grasps basic concepts of quantity, size and shape is grounded in the
awareness of our body (front, behind, two halves and finger control).

Muscle tone is the mechanical tension in the
muscle, which ensures the balance of the body,
the relative position of the body parts or the
posture, and creates a pretension for muscular
work. From birth muscle tone naturally builds
up as a result of resistance to gravity.
Muscle tone is the resistance of a muscle to stretch. Every muscle action performed
is the sum result of contraction of hundreds or thousands of muscle fibres, which
are created by minute and intelligent organs called the muscle spindles. Those are
located within the fibres of the muscles and responsible for maintaining a slow
rhythmic, continuous ‘twinkle’ that enables muscles to respond instantaneously to
changes in gravity, position and speed.
Good muscle tone decreases flexibility and increases strength so achieving the
optimum muscle tone for strength and flexibility. This helps to maximise academic
performance due to sustaining upright posture when writing, as well as sport; for
example, engaging in accurate, well-timed and "explosive" movement such as is
needed in a sprinter or high jumper.

Learning Skills Loop
The vestibular and proprioceptive systems, kinaesthetic memory and muscle
tone are interlinked and interdependent. It is when all these are in place that
learning can become efficient.
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Cerebral Interhemispheric Integration
The Skills Loop supports the essential connection between the two sides of the
brain which must be efficient as it is implicated in many academic, social and
behavioural challenges and so optimum information processing. It is necessary to
pull from both sides of the brain to balance logic with emotions and details with the
bigger picture and to achieve optimal proficiency with language and learning at all
levels. This connection is necessary for language processing, comprehending
directions, word finding, even tying shoelaces, getting dressed, learning to ride a
bike, organizational skills, reading, the understanding of the concept of
consequences and/or cause and effect, the ability to balance our instincts with logic
and many other functions.
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Body Schema and The Neural Network
The body schema refers to the acquisition of an internal awareness of the body and
the relationship of body parts to one another. It involves aspects of both central and
peripheral systems. Thus, a body schema can be considered the collection of
processes that registers the posture of one's body parts in space. It is updated
during body movement and is typically a non-conscious process that is used
primarily for spatial organization of action.
With the aid of the proprioceptive sensors, this process creates the awareness of the
scheme of our body; i.e. where it ends, where it begins and, with the aid of the
vestibular system, how slow or fast it moves in space.
The network in the brain, the semi-conscious sensor motor process starts in the
womb. In this process, integration of information from the tactile, proprioceptive,
vestibular and visual sensors takes place.
The brain’s neural network is an interconnected system of neurons in the brain in
which many interconnected elements process information simultaneously, adapting
and learning. It is the physical and biochemical connectivity between the various
brain cells. Human beings are born with billions of brain cells (or neurons). Each
neuron contains a nucleus with a long arm like axon extending outward and
branchlike dendrites surrounding the nucleus of the cell. The axons send
information and the dendrites receive information. The nucleus processes the
information received from the dendrites and sends information through the axon to
other brain cells via other dendrites. These processes occur simultaneously
throughout an entire network of neurons.
“The more active the baby is as he develops, the more developed the brain’s
neural connections become. The level and amount of practice determines the
strength and viability of these neural connections”.
Dr Moshe Elbaum, 2009
Founder of Intelligence Integration
The way a child mobilises their body highlights the level of their neurological
maturity and how well integrated they are. The quality of that integration will
impact on academic performance, as well as the growth of physical confidence,
which is the first stepping-stone towards the development of their self-image and
self-esteem. The brain constantly attempts to accurately activate different groups of
muscles, while processing motor-sensory information. The quality of processing
information depends heavily on the level of maturity of gross and fine motor
13

coordination, voluntary eye movement, as well as proprioceptive awareness and a
well developed vestibular system.
When a person receives stimulus, whether internal or external, the input creates a
temporary connection between cells resulting in communication and registration in
short-term memory. To create a long-term memory, a habit, a skill, or an increased
awareness level from this initial communication, the event or stimulus must be
repeated often enough over time so that the number of dendrites surrounding all of
the cells’ nuclei increases. This allows for more efficient biochemical connectivity
between those cells, so allowing for faster processing.
The development of new neurons and the growth of a more complex dendrite
net that occurs in response to repeated stimuli is the reason why repeated
practice increases the efficiency of such communication and so improves
overall brain function.
Because of this neurological fact, we ask all the participants in our research to
repeat the activities on a daily basis.
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The Programme
MiMo®
MINIMUM INPUT - MAXIMUM OUTPUT
It consists of:
I. 6 minutes of movement activities
II. drinking water using our sports bottle
III. listening to classical music
The whole programme takes place in the classroom.
The activities are copied from a video that can be screened on an interactive
whiteboard in the classroom. Teachers are expected to support those who have
difficulty with any activity but most children will only take a couple of weeks before
they can follow it as required.
The video is child-friendly and involves children demonstrating the activities,. The
activities are designed to address the skills loop (vestibular system, proprioception,
muscle tone and kinaesthesia), interhemispheric integration and full body
integration. It also calms down the mind and body after its exertion so that the
children are ready for learning.
The video is accessed through our website and changes each term as it builds up the
complexity of input. Also accessible in our website is a PowerPoint which fully
explains the programme to the teacher as it offers a detailed explanation of each
activity with a video.
Sports bottles filled with water are included for two reasons.
Hydration
No matter how mild, dehydration is not a desirable condition because of an
imbalance in the homeostatic (see glossary) function of the internal environment.
This can adversely affect cognitive performance as our bodies need to remain wellhydrated in order to deliver its millions of electrochemical messages. This applies
particularly for the more vulnerable such as children. Although there still needs to
be more research into mild dehydration effects on the human, there is currently a
general consensus that being dehydrated by just 2% impairs performance in tasks
that require attention, psychomotor and immediate memory skills, as well as
assessment of the subjective state.
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Hydration and Cognitive Function in Children. 2006, a paper by D'Anci, Kristen &
Constant, Florence & Rosenberg, Irwin, published in Nutrition reviews, reported
that, “Fluid intake is critical for survival. While adults are at liberty to drink fluids as
wanted, children and infants are dependent upon caregivers for food and fluid.
Children are at a greater risk for dehydration than adults due to their higher surfaceto-mass ratio. In addition children have different thirst sensitivities and body cooling
mechanisms than adults and differ from adults in total body water content. Research
with young adults shows that mild dehydration corresponding to only 1% to 2% of
body weight loss can lead to significant impairment in cognitive function and so may
produce decrements in cognitive performance.”
According to Corey Phelps, nutrition expert, “The effects of dehydration influence
pretty much every critical function in the body beginning with the brain……The brain
is comprised of more than 70% water. So, when the balance of water in the body is
upset, dehydration results. Dehydration shrinks brain size and negatively impacts
cognitive function as well as motor skills. In other words, reaction time and
concentration are diminished as well as working memory and recall.”
Researchers at the Georgia Institute of Technology reported after statistically
analysing data from multiple peer-reviewed research papers on dehydration and
cognitive ability, that, “cognitive functions often wilt as water departs the body.” “The
data pointed to functions like attention, coordination and complex problem solving
suffering the most, and activities like reacting quickly when prompted not diminishing
much. Tasks that require attention were quite impacted,” says Mindy MillardStafford, professor in Georgia Tech’s school of Biological Sciences. Her conclusion
was that, “Despite variability among studies, DEH impairs cognitive performance,
particularly for tasks involving attention, executive function, and motor coordination
when water deficits exceed 2% body mass loss. Higher order functions like doing math
or applying logic also dropped off.”
Sucking
The sports bottle is designed to require a sucking motion in order to drink. The
importance of sucking in human development is truly profound. Not only do we
suck for nourishment, but also in sucking we do many other amazing things that
build strength in our bodies!
The Can Learn Christian Academy for children with special needs reports on an
original idea from Judith Bluestone, founder of The HANDLE® Institute: Sucking can
help improve many functions; interhemispheric integration, binocular functions,
light and sound sensitivity, articulation and bowl and bladder control.
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According to Paula Garbourg in The Secret of the Ring Muscles, “The ring muscles are
a system of muscles that is the source of life’s fundamental processes. They are in
various parts of the body, both internally and externally.“
Sphincters are ring-shaped muscles that surround the various orifices of the body
both internal and external. There are a large number of these in the human body.
They include the muscles around the eyes, the nostrils, the mouth, the anus, the
urethra, the genitals and many more. As the sphincters contract and relax they
activate the respiratory, gastrointestinal, circulatory, lymphatic, musculoskeletal
and urogenital systems. The ring muscles are ultimately responsible for putting all
the other muscles and all the organs of the body to work.
In a healthy body the sphincter muscles coordinate harmoniously as they contract
and relax and this initiates breathing, digestion, circulation, elimination and all
muscular control. So, as your mouth contracts to suck, all the other ring muscles in
the body contract and so are strengthened.
The sports bottle not only encourages sucking
but sucking in the middle of the mouth so the
movement of the face is the same on both sides.
The muscle receptors for both sides of the face
simultaneously contract and through the
trigeminal nerve send identical messages to the
brain.
In this way the brain receives organised information from both sides and so
cerebral interhemispheric integration is encouraged thus supporting concentration
and organisation. It will also regulate many aspects of our vision including the
ability of our eyes to converge (focus together on a target).
As in other parts of the body, the eyes contain ring muscles. When the two eyes do
not team in their processing of visual images people become light sensitive. This is
based on the perception of light and darkness. Light sensitivity can also be the result
of the pupils having a reduced degree of reactivity to light and so sucking will
enhance this function. A degree of difficulty with the control over the sphincter
muscles in the eye can compromise the quality of a child’s reading.
Stimulation of the trigeminal nerve directly stimulates the nerves that service the
ear. An example of this is how chewing gum or sucking on a hard sweet helps people
tolerate the pressure change in their ears during take off and landing on flights.

17

Of course, sucking also increases tongue and lip control and coordinated breathing,
all of which support our ability to speak with good articulation.

“Without music, life would be a mistake”
Friedrich Nietzsche

Music and the Brain
In addition to music playing during some of the activities, we suggest that each class
listens to classical music at a gentle volume for 15 - 30 minutes a day at any time
that is convenient. Links to appropriate classical music are given on our website.
The right hemisphere of the brain is activated when you hear melodies with a
variety of pitch and timbre. The left hemisphere of the brain is activated when you
follow a sequence of notes. Therefore both the right and left hemispheres of the
brain can be simultaneously stimulated with music.
The diagram below shows the different areas that are stimulated by music.
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The American Music Therapy Association is a resource and organization dedicated
to professional music therapists whose work is based on the premise that benefits
gained from using music as a tool include a raise in academic levels, reduction of
stress and improvement of the general quality of life.
A 2016 study at the University of Southern California’s Brain and Creativity
Institute found that musical experiences in childhood could actually accelerate brain
development, particularly in the areas of language acquisition and reading skills.
On 23rd December 2016 The Mail Online reported that The Institute of Education,
University of London, examined a scheme that introduces children to classical music
in assemblies and classes. They concluded that; `’Playing classical music to your child
can improve their listening skills later on in life and playing classical music to young
children boosts their concentration and self-discipline as well as their social skills.”
Teachers said that it increases pupils' listening power, musical knowledge, and
aspirations and in some cases improved their English. They concluded that listening
to classical music such as Beethoven and Mendelssohn boosts children's
concentration and self-discipline as well as improving their general listening and
social skills.
However, academic achievement is not the only benefit of music education and
exposure. Music ignites all areas of child development and skills for school
readiness and also intellectual, social and emotional, motor, language, and overall
literacy is enhanced. It helps the body and the mind work together. Exposing
children to music during early development helps them learn the sounds and
meanings of words. Dancing to music helps children build motor skills while
allowing them to practice self-expression. For children and adults, music helps
strengthen memory skills.
In 1973 Dr. Gerald Oster, a medical doctor and biophysicist, published a research
paper called Auditory Beats in the Brain. The study opened up a whole new area of
science as it showed how sound affects the way and how quickly the brain learns
new information, mood control, sleep patterns and healing responses within the
body, among many other items.
Dr. Suzanne Evans Morris, Ph.D., speech-language pathologist, states, “Research
shows that different frequencies presented to each ear through stereo headphones…
create a different tone as the brain puts together the two tones it actually hears,” so
encouraging interhemispheric integration. Certain frequencies/sound/music stimulate
the brain to produce certain neurotransmitters like serotonin, the ‘feel good’ chemical
messenger that helps to reduce pain and increases the feelings of pleasure,
and catecholamines, which are important for memory and learning.“
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Scientific News, 2012, published an article titled, ‘Scientists Say Ambient Noise
Affects Creativity,’ by Ravi Mehta, a professor of business administration at the
University of Illinois. He reported that, “We found that ambient noise is an important
antecedent for creative cognition……..A moderate level of noise……..enhances creative
problem solving....” Similarly, the researchers also studied how a high level of noise
(85 decibels, equivalent to traffic noise on a major road) hurts creativity by reducing
information processing.
Mehta concluded that: “… a moderate level of noise produces just enough distraction
to lead to higher creativity, but a very high level of noise induces too much distraction,
which actually reduces the amount of processing, thus leading to lower creativity.”
In 2016 The Institute of Education, University of London, examined a scheme that
introduced children to classical music in assembles and classes. Teachers said it
increased pupils’ listening power, musical knowledge, aspirations and in some cases
improved their English. According to this research, listening to classical music such
as Beethoven and Mendelssohn boosts children’s concentration and self-discipline
as well as improving their general listening and social skills.
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The Motor Homunculus
How the brain sees the body
The motor cortex is the region of
the cerebral cortex involved in
the planning, control, and
execution of voluntary
movements.
The primary motor cortex (the
pink area), is the main area in the
brain that generates neural
impulses that control the execution
of voluntary movement.
.

In the diagram every part of the body is represented in the primary motor cortex,
and these representations are arranged somatotopically — the foot is next to the
leg, which is next to the trunk, which is next to the arm and the hand.
The amount of brain matter devoted to any particular body part represents
the amount of control that the primary motor cortex has over that body part.
For example, a lot of cortical space is required to control the complex movements of
the hand and fingers, and these body parts have larger representations in the motor
cortex than the trunk or legs, whose muscle patterns are relatively simple.
The cortical homunculus is a distorted representation of the body, based on the
neurological ‘map’ of the areas and proportions of the human brain dedicated to
processing motor and sensory functions for different parts of the body.
Nerve fibres from the spinal cord terminate in various areas of the motor cortex,
which forms a representational map of the body.
The MiMo programme uses this concept when devising the activities, so that it
targets the various group muscles that have the highest level of concentrated nerve
ends; i.e. hands, fingers, eyes and feet. This leads to neurological maturity as it
develops the network in the brain and increases capacity to process.
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Research and Results
Background
In May 1996 David Blunkett, Shadow Secretary of State for Education and
Employment, established a Literacy Task Force. This Task Force, headed by
Professor Michael Barber, was charged with developing a strategy for substantially
raising standards of literacy in primary schools in England over a five to ten year
period. To this end many millions of pounds were spent.
On 29th November 2007 The Guardian Newspaper confirmed that England had
plummeted from third to nineteenth in an international league table of children’s
literacy levels and 2018 showed a slide to 49th.
On 5th June 2017 The Daily Mail reported that, “Almost 40% of children in England
are still not meeting expected standards in the three ‘Rs’ (reading, writing and
arithmetic) by the end of primary school. The Department of Education statistics
show that just 61% of 11-year olds made the grade in reading, writing and maths
national curriculum tests in 2017. This means that 39% failed to meet the
threshold across all three subjects and could now struggle when they move to
secondary school.
On 6th October 2018 Sarah Harris reported in The Daily Mail: “Too many primary
schools are failing to teach children how to read, write and spell properly, an Ofsted
report said yesterday.………….In tests this year, nearly a third of seven-year-olds failed
to reach a good standard in reading and more than four in ten fell short in writing.”
MiMo Programme
As therapists, our neurodevelopmental work is specific to the individual. The
challenge was to see whether we could produce a simple but comprehensive, childfriendly programme that attends to the deeper levels of necessary skills, such as the
vestibular or proprioceptive systems, as well as interhemispheric and full body
integration. It would be vital that the programme be easily administered, time
efficient, not interfere in any way with the teaching programme, be general to the
whole class and require no testing. The purpose of the programme would be to raise
literacy and numeracy levels and along with this we would expect organisation,
efficiency and social interaction to mature.
After 20 years of clinical experience and 10 years of research we have produced our
first programme, MiMo® Programme Level 2, which targets forms 1,2 and 3 in
Primary schools. It is designed to improve learning and behaviour in just 6 minutes
of simple exercises a day by enhancing the underlying skills necessary for learning.
22

Academic Year 2016-2017
This year saw the first trial of our MiMo® Level 2 Programme. We worked with a
mixture of schools, private and local authority, in and around London and one
school in Slovenia.
The teachers were given pre and post forms to complete, which asked for their
subjective opinion of each child’s level of concentration and focus, sequencing,
multi-tasking, task completion, confidence independence, organisation, reading
comprehension, social ability, interest in learning and class participation. The choice
for each element was 1, 2, 3, 4, or 5.
Only scores from 5 schools could be used, as it was impossible to calculate the
amount of input for the other schools due to the daily logs not being completed
regularly. The classes used were from 2 local authority and 3 private schools, which
gave us a total of 116 children.

The graph below shows an indication that, not only is there improvement above
normal growth, but that improvement is related to the amount of input.
BLUE - Percentage Input
RED - Percentage improvement above normal growth
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Typical comments received at the end of this research year were:
• My daughter who is in year 1 has clearly benefitted from this programme. I

strongly believe that doing these exercises just a few minutes a day help her

concentration and counter the effects of sitting at a desk for long periods of time.
Mother
• My class 1 have been taking part in this programme and I’ve seen a big

improvement in their coordination and motor skills.
Deputy Head

• Our year 1 class that is in the programme has improved so much concerning math

and language skills, coordination and fine motor skills compared to the Year 1 class

that isn’t in the programme. The improvement is so visible that most of our teachers

who teach Year 1, Year 2, Year 3 and Year 4 want to be part of the programme. The
parents are also satisfied.
Senco

• We have been running the programme in year 1 and year 2 this year. The

children’s motor skills have improved and so has their attention. We now really want to
trial it with year 3, 4, 5 and 6.
Teacher
Academic Year 2017-2018
We were able to include many more children during our final research year due to
the success of the previous year.
The focus of this research year was academic levels. Thus we had a mixture of 8
schools, both private and local authority, and classes ranging from year 1 to year 6.
All children were pre- and post-tested in class for maths and word spelling. and 10
children were taken from each class and tested for sentence reading and sentence
verbal comprehension. At the end of the academic year we had the years 1,2 and 3
pre-tests and post-tests for 357 children for maths, 228 children for word spelling,
98 children for sentence reading and 77 children for verbal sentence
comprehension.
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The results show marked improvement for years 1,2 and 3; those school years that
the programme specifically targets.

MiMo – Minimum Input Maximum Output
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Again we have received many comments, examples of which are:
• We are big believers in the benefits of movement to enable access to learning and to

enhance learning. Our view is that fine and gross motor skills should be worked on at
an early stage. Time spent doing so will save a great deal of time and resources at a
later stage and of course leads to pupils with greater self-esteem and academic

confidence. We have been very excited to use the MiMo programme and we are
continuing with the programme.
Pascal Evans Headmaster, Hereward House School

• I am also glad that the programme has proven to be so successful – I have no doubts

because we can see the effect on students “with naked eye” – the tests are only proving it.
Katja Kojnik – Senco IV. Osnovna sola, Slovenia.
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Conclusions
The data we have collected shows that the unique combination of
activities, we have pioneered within our programme has a
profound impact on children’s performance in maths and literacy.
As a consequence of the brain’s plasticity and the way the networks
evolve, regular practise in the form of daily exercises is key to
success.

MiMo® Programmes Limited
www.mimo-program.com
mimoteam1@gmail.com
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Glossary
• The Cerebellum is the part of the human brain
that that is responsible for human movement, coordination, motor control and sensory perception.

• The hippocampus is a curved elongated ridge that
extends over the floor of the descending horn of each
lateral ventricle of the brain, that consists of grey
matter covered on the ventricular surface with white
matter, and that is involved in forming, storing, and
processing memory. It plays a very important role in
connecting our memories to our emotions.
• Homeostasis is the state of steady internal conditions maintained by living
things. This dynamic state of equilibrium is the condition of optimal functioning
for the organism and includes many variables, such as body temperature and
fluid balance, being kept within certain pre-set limits (homeostatic range).
• Phonological awareness is an individual's awareness of
the phonological structure, or sound structure, of words. It is an important and
reliable predictor of later reading ability.
• Self-actualization is a term that has been used in various psychology theories,
often in different ways. The term was originally introduced by the organismic
theorist Kurt Goldstein for the motive to realize one's full potential. It represents
the growth of an individual toward fulfilment of the highest needs.
• The Trigeminal Nerve (the fifth cranial nerve) is a nerve responsible for
sensation in the face and motor functions such as biting, chewing, sucking and
blowing; it is the largest of the cranial nerves.
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APPENDIX I
Tests used Pre and Post Academic Year 2017-2018
Basic Number Screening Test – New Edition – Form A and Form B
Bill Gillham & Kenneth Hesse – Revised and restandardised by Colin McCarty,
2011
The Basic Number Screening Test samples number knowledge and skills from Years
1 to 5 of the Primary Mathematics Framework and is particularly intended to
provide a quick assessment of pupils’ understanding of the number system and
ability to carry out mental operations – a major emphasis is the current curriculum.
The item content of the test is unchanged from the previous (NNS) edition but the
test has now been fully restandardised on 8250 pupils nationally and now provides
norms as standardised scores and National Curriculum levels, as well as number
age.
The content of the test has been determined by the author’s understanding of the
development of pupils’ number concept and the expectations of the National
Curriculum, but above all by practical experience and detailed discussion with class
teachers. The items that have been included are just a fraction of those used during
item try-outs in schools, and feedback from pupils and teachers has been a major
factor in determining whether an item is acceptable or not.
In preparing the previous (National Numeracy Strategy, NNS) version the items
were carefully ‘mapped’ to the National Curriculum Framework for Teaching
Mathematics, and the test revised to reflect as closely as possible the teaching
progression, mathematical vocabulary and presentational formats recommended.
The test makes no demands on reading ability and care has been taken to eliminate
ambiguity from instructions and to ensure that the difficulty of an item is not
primarily a linguistic one or likely to cause difficulties for pupils with learning
impairment.
The test was given as a whole class experience. The scores were converted into
Number Age, so growth in months could be calculated. The statistical information
was calculated using the ‘median.’
Graded Word Spelling Test – Third Edition
P.E. Vernon, revised and restandardised by Colin McCarty and Mary Crumpler.
2015.
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There is a close match between the National Literacy Strategy and the Graded Word
Spelling Test, as the vocabulary and phonic structures demanded by the spellings
reflect those covered in the National Literacy Strategy.
The revised and restandardised edition of a long-established test provides
standardised scores, percentiles and spelling ages, giving up-to-date national norms,
which can be used to assess and compare progress in spelling.
The test is based on the reasonable assumption that students who perform well or
badly on a fairly short list of arbitrary selected words would be likely to perform
similarly on any other words at the same levels of difficulty. The restandardised test
is based on a total sample of 4100 pupils.
The test was given as a whole class experience and the scores were converted into
Word Spelling Age, so growth in months could be calculated. The statistical
information was calculated using the ‘median.’
New Salford sentence Reading Test restandardised by Colin McCarty and Marie Lallaway, 2012
This is a new version of the Salford Sentence Reading Test first published in 1976.
The original test consisted of three equivalent forms containing a series of 13 oral
reading sentences of graded difficulty, designed to provide a quick, economical and
accurate measure of mechanical reading ability up to the age of 10 years 6 months.
The New Salford Sentence Reading Test preserves and extends these characteristics.
The new test includes new features. In addition to a reading ability test there are
now two questions (one literal and one inferential) accompanying every sentence,
providing an optional measure of comprehension. The context of each sentence
reflects experiences which are appropriate to pupils at the relevant age; all
sentences use language in a wholly literal sense, so making reading accessible for
pupils who have English as their second language and/or who may not have grown
up in Britain. Scoring uses only ‘counted’ words that are not repeated across the
sentences.
The New Salford Sentence Reading Test provides both reading and comprehension
ages and standardised scores based upon a sample of over 9000 pupils.
The pupils were tested individually and a reading age and comprehension age
calculated. When comparing the pre- and post-tests we were able to obtain an
improvement score in months for both reading ability and comprehension. Here
again the scores were converted into Number Age, so growth in months could be
calculated. The statistical information was calculated using the ‘median.’
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APPENDIX II

MiMo
Final Results Summary (2017-2018)
Growth expressed in years:months (expected growth is one year : zero months = 01:00)

MATHS
SCHOOL

YEAR
GROUP

A
B
C
C
C
C
D
D
D
E
E
E
F
G
G
H
H
TOTAL

2
2
1
2
1
2
1
2
3
1
2
3
2
1
3
1
2

SPELLING

NUMBER OF MEAN MEDIAN NUMBER OF
STUDENTS of DIFF of DIFF STUDENTS

MEAN of
DIFF

COMPREHENSION
MEDIAN of NUMBER OF
DIFF
STUDENTS

MEAN of
DIFF

READING

MEDIAN of NUMBER OF
DIFF
STUDENTS

18
21
29
30
25
21
28
28
26
21
20
21
NA
25
24
20
NA
357

01:07
01:05
01:02
01:09
01:05
01:07
01:03
02:03
01:03
02:01
01:11
01:03
NA
01:03
00:09
01:01
NA
01:06

01:04
01:03
01:02
01:11
01:04
01:05
01:02
02:05
01:00
02:01
01:09
01:02
NA
01:01
00:09
00:09
NA
01:05

14
18
10 *
25
16 *
10
11 *
22
24
12 *
NA
16
3!
12 *
25
3!
7!
228

01:08
01:10
01:11
02:03
01:05
02:04
01:01
01:10
01:10
01:11
NA
01:03
03:09
01:06
02:00
00:07
01:07
01:10

01:05
01:09
01:10
02:04
00:10
02:09
00:10
01:07
01:10
01:10
NA
01:02
03:09
01:00
02:00
00:07
01:01
01:09

NA

NA

NA

Y1 (w/o <5 yrs at pre-test)
Y2 (w/o <5 yrs at pre-test)

120
NA

01:05
NA

01:06
NA

9!
56

01:06
02:04

03:00
02:03

NA
NA

NA
NA

NA
NA

Y1 *
Y2 *
Y3
TOTAL

148 *
138
71
357

01:04
02:00
01:01
01:06

01:04
01:08
01:00
01:05

64 *
99 *
65
228

01:06
02:01
03:01
01:10

01:01
02:00
01:10
01:09

26
38
13
77

01:08
01:06
01:04
01:06

01:10
01:08
01:04
01:07

NA

MEAN of
DIFF

NA

MEDIAN of
DIFF

NA

AGGREGATED RESULTS
NA
NA
42
47
9!
98

NA
NA

NA
NA

01:11
01:08
01:03
01:09

02:00
01:09
00:05
01:10

NOTES:
*Particularly for Y1 and Y2, results are lower than actual as some students measured below the lowest age at the beginning of the school year.
For those students, they were designated with the lowest age at the beginning of the year although this was actually above their score.
All Y1 students are included in the'TOTAL.'
Students were omitted who were either above or below the measurable ages for exams in both the beginning and end of year.
Students were omitted who were getting additional neurodevelopmental help outside of class.
! Indicates that there's not enough valid data for that individual cohort but they are included in the 'TOTAL.'
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