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Imagine a school where the motto is ‘Here, everyone gets smart’. Not just some students. 
Every student.

Imagine a school where every student knows their learning strengths and how to 
use them to develop other areas of learning.

Imagine a school where every teacher knows their own learning strengths, as well 
as how to utilise their students’ learning strengths to differentiate learning in their class. 

Imagine a school where teachers, psychologists and support staff share a common 
understanding of how to identify and develop collaborative approaches to overcome 
blockages to learning.

Imagine a school where parent–teacher–student meetings focus on forward 
planning to identify learning strengths and develop strategies that use this knowledge 
to prioritise and develop a learning area over the following term.

This book aims to create these schools through the power of neurodevelopmental 
differentiation. In this book, we use neurodevelopmental differentiation to assess and 
build students’ inherent strengths in eight major information processing circuits in the 
human brain to increase their outcomes.

Introduction
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NEURODEVELOPMENTAL DIFFERENTIATION

Every teacher has some students who struggle in some of the above areas and others 
who have great learning strengths in one or two but can’t broaden their successes to 
other areas. Every teacher also has some students who, while incredibly adept at one 
of the above areas, remains unfairly self-disparaging about their capacities in other 
learning areas and avoids them, sabotaging their own success.

When we encounter these students each year, we remind ourselves – as all good 
teachers do – that every student progresses at a different rate, has different strengths 
and comes to school with a wide range of life experiences and strengths. So, we try 
different approaches. 

We revise the work with the student individually, we teach concepts in three other 
ways, we adjust the requirements of the task, we develop rubrics to try to cater to 
interests, we make links with other learning, we use relevant digital tools, we create visual 
reminders and stick them to desks, the walls and sometimes to the students themselves. 

The eight information processing circuits of the human 

brain

1. Spatial reasoning: thinking in pictures enhances our capacities in 
science, mathematics, design, engineering, art and construction.

2. Perceptual and motor skills: we learn as much with our bodies as with 
our brains. Muscle memory, motor skills and physical coordination relate 
strongly to our ability to learn.

3. Concentration and memory: to learn well, we need to focus to take 
ideas in, and then process and link those ideas to other aspects of our 
knowledge in order to be able to retrieve and communicate it.

4. Planning and sequencing: all of the knowledge in the world will count 
for little if we can’t make plans of action and order the steps needed to 
implement them into workable sequences.

5. Thinking and logic: in a complex world, weighing up the pros and cons 
of issues, questioning and evaluating the validity of information and 
ideas, and developing and testing hypotheses are vital life skills. 

6. People smarts: you could possess learning strengths in all of these 
other areas, but if you lack the ability to understand both yourself and 
other people your attempts to become successful could be thwarted.

7. Language and word smarts: in a world brimming with words and 
opinions, distilling the main ideas and knowing how to communicate 
your own ideas succinctly and articulately is a major life advantage.

8. Number smarts: too often, traditional schools limit thinking about 
numbers to mathematics classrooms, even though everyday life and 
every career require numeracy to succeed.
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How to Use Learning Strengths to Build Success

Figure 1. How to use learning strengths to build success

Assess students’ learning strengths using the reports from 

www.mylearningstrengths.com

Use cross-fertilisation tables (in each chapter of this book) 

to build and broaden strengths

Regularly refer to students’ learning strengths to build 

engagement in learning

Plan with students and parents how to build upon existing 

learning strengths

Access the full report on learning strengths that includes 

strengths, areas to develop and potential career paths available 

from www.mylearningstrengths.com

Provide coaching and feedback as learning strengths develop

Re-assess students’ learning strengths once a term or 

each semester

In the afternoons, we stare at the inspirational quotes adorning our desks, which 
remind us that ‘no two flowers bloom in exactly the same way’, and struggle with the 
fact that something is just not working for these students, but we do not know what it is 
or how to help. At these times, it is important to remember that when a flower doesn’t 
bloom, we must look to fixing the environment in which it grows before fixing the flower. 

Education is about the development of individual minds. Effective teachers help 
each of their students to achieve their potential. For those schools that are already 
using character strengths (Peterson & Seligman, 2004), learning strengths and 
neurodevelopmental differentiation bring this type of thinking directly into classrooms 
to enhance learning.
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NEURODEVELOPMENTAL DIFFERENTIATION

What learning strengths are not

Before we begin to examine how to implement neurodevelopmental differentiation in 
your classroom, we must be clear from the outset about what learning strengths and 
neurodevelopmental differentiation are not.

We do not claim that learning strengths are a form of intelligence. This is not a 
replication of Howard Gardner’s work on multiple intelligences (Gardner, 2008). Nor are 
learning strengths fixed styles of learning as proposed in the learning style theory of 
auditory, visual and kinaesthetic learners (Fleming & Bonwell, 2019). 

Learning strengths are not end points that are used to categorise someone or fit 
them into a fixed or set typology. It is a starting point to engage students and parents 
in planning how to use and leverage these strengths to improve other areas of learning. 
Neurodevelopmental differentiation is not about ‘boxing students in’ but rather opening 
up possibilities and cross-fertilising strengths into other areas.

The purpose of identifying learning strengths is not to help people find their 
learning strengths and then limit them to that area. It is intended to help students, 
parents and teachers know which of the eight information circuits it is easiest to begin 
from to build success in other learning areas. 

Learning strengths and how brains process information

Since 2016, research on neuroscience has created an explosion of new awareness about 
how brains input, process and output knowledge (Barrett, 2017; Buzsaki, 2019; Collins, 
2016; Howard-Jones et al., 2018; Sapolsky, 2017a; Sterling & Laughlin, 2015; Thompson et 
al., 2019). This research has the capacity to make learning more successful and enjoyable 
for young people and to help parents and teachers make more positive impacts.

This new area of research originated when the focus on the location of specific 
brain functions shifted to how the brain becomes aware of itself, or consciousness 
(Dehaene, 2014), and how it develops pathways or circuits to process information 
through myelination (Yeo et al., 2011).

Myelination involves white brain matter forming a sheath over pathways in the 
brain. This process makes some of the axons, the brain connective transmission lines, 
function faster and communicate more quickly than others. These myelinated tracts 
form functional networks that occupy up to 40 per cent of brain volume and increase 
the speed of information transmission (Dehaene, 2014; Sterling & Laughlin, 2015). While 
this process takes place throughout life, it occurs rapidly in the frontal lobes during 
late childhood and the early teenage years. Learning usually arises from relationships 
between these networks, rather than from activity in isolated areas of the brain (Buzsaki, 
2019). 

The body and the brain are an interconnected information system. Research 
on emotions and the brain shows us how physiological responses directly affect our 
thinking and feeling (Barrett, 2017). We know that 80 per cent of the fibres of the vagus 
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nerve (derived from the Greek and Latin words for wanderer or traveller) transmits 
information from the body to the brain. The vagus nerve connects the brainstem with 
major organs including the heart, lungs and the stomach and intestines (Porges, 2017; 
Sapolsky, 2004). In fact, the vast bulk of our neurochemicals are created and most of our 
serotonin is stored in our stomachs (Doidge, 2010). In terms of learning and functioning, 
the body and the brain are intrinsically linked (Collins, 2016).

Practice changes us. When we engage in specific learning tasks over an extended 
period, it physically changes our brains and makes a difference to our performance 
(Gogtay et al., 2004; Just & Varma, 2007; Keller & Just, 2009). We can see this most 
vividly in studies of the brains of taxi drivers and piano tuners (R. C. Colvin, 2008), but it 
is likely that this is true of us all. We are all neurodiverse because our brains are unique. 
This is best demonstrated by the Enhancing Neuro Imaging Genetics through Meta 
Analysis (ENIGMA) consortium findings based on scans provided from 1400 scientists 
from 43 countries (Thompson et al., 2019). 

We are getting smarter

There is clear evidence that people are not only getting smarter, but also that the 
increase is occurring exponentially. Research by psychologist James Flynn has shown 
that intelligence scores over the past 60 years have lifted dramatically at about three IQ 
points every decade (Flynn, 2012).

This increase in potential is well researched and profound. And while it has 
implications for the world as well as for students personally, the problem is that many 
of the teachers we work with see no evidence of this increased human potential in their 
classrooms.

Consider for a moment how this increase in potential is being achieved. Our brains 
are enclosed in a skull that can’t get any bigger. If you look at human skulls from long 
ago you will notice they are about the same size as your own today. So, the increase in 
capacity has had to occur without an increase in size. There is no evidence that brains 
have altered structurally in thousands of years (Eccles, 1989) – if anything, they have 
reduced in size.

Brain density also changes as we develop and mature (Giedd, 2015; Thompson 
et al., 2019) with synaptic density peaking by six to seven years of age for most brain 
regions before thinning slightly. The brain thins as we become more specialised in 
processing information.

So how do you increase the power of the brain without increasing its size? The 
answer is in how the brain processes information. This is how you develop ideas, thoughts 
and memories, as well as how the brain communicates with and within itself. 

The brain has different ways to process information. The first is the 300 
trillion connections in your brain. Basically, the ‘wiring’ in your brain consists of brain 
cells (neurons), axons and dendrites (connectors) and synapses (the gaps that allow 
information to be transferred). The amount of wiring in your brain changes through 
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NEURODEVELOPMENTAL DIFFERENTIATION

neuroplasticity. While the macrostructures of the brain are predetermined, the wiring 
of the brain is more a product of our life experiences. The difficulty with wiring is that it 
takes up lots of space.

To accumulate more capacity in a limited space, your brain uses other ways that 
take up less space to process and transmit information both within and between cells. 
These four main information processing methods include allostery, electrical, chemical 
and protein molecules: 

1. Allostery involves macromolecules, often protein molecules, binding 
to one another in different combinations to transmit information over 
relatively long distances in the brain. 

2. Electrical signalling is known as ‘conduction’. Neurons have developed 
special abilities for sending electrical signals (known as action 
potentials) along axons. Electrical transmission of information involves 
ions or electrically charged particles across neuronal membranes.

3. Chemical transmission of information involves neurotransmitters 
(dopamine, serotonin, glutamate, acetylcholine, norepinephrine) 
transferring messages between the gaps or clefts in synapses to 
receptor cells.

4. Protein molecules also transmit information within themselves as they 
construct the inner workings of the brain and the connections between 
them (Sterling & Laughlin, 2015).

Together, these four methods allow the brain to function in higher gear without taking 
up more space.

Increasingly, it appears that these information processing methods are all 
interlinked, and each has regulatory function over the others (Buzsaki, 2019; Sterling & 
Laughlin, 2015; Yeo et al., 2011). But not all information pathways communicate at the 
same speeds or with the same efficiency (Yeo et al., 2011). You have experienced this. 
The realisation that someone is not responsive to your jokes and lovely conversation 
after a long, tiring week is a lot slower than your reaction to stepping barefoot on a piece 
of Lego in the dark. In that case, your foot sensors have contracted before you’ve even 
had time to think ‘ouch’.

After a while, these ways of processing information form into networks (Giedd, 
2015; Thompson et al., 2019; Yeo et al., 2011). This accelerates some forms of thinking 
and makes cognition easier. Even concepts that initially challenge us become easier with 
successful repetition, practice and time. These are our learning strengths.

Your brain processes more information in a day than ever before. Estimates 
range from a five-fold increase since 1985 to a 40 per cent increase since 1950 (Flynn, 
2012; Restak & Kim, 2010). The speed at which you make decisions is also increasing 
(Ridderinkhof & van der Stelt, 2000). The obvious question is, how do we harness that 
thinking and decision-making power? That is the point of this book.
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Neurodiversity

Your brain is as unique as your fingerprints. The accumulation of genes, thoughts, 
memories and experiences have all combined to create a uniquely patterned piece of 
intricate neural architecture. No one thinks in exactly the same way as you, and that 
means you are smart in your own way.

You don’t have to observe people for very long to realise that some people 
are better at some things than others. Some people almost froth at the mouth with 
excitement when they get a chance to think about numbers, while others would run a 
mile and then keep running. Some people’s fingers nimbly caress musical instruments 
while others can barely squeak out a note.

We all have different brains. We are neurodiverse. This means we all have different 
learning strengths and we all have areas that will be challenging for us. Very, very few 
of us are all-rounders. While we could ‘neurodiversify’ education and set up specific 
schools for people with mechanical aptitude, mathematics prodigies, future novelists 
and budding musicians, that would only limit people. 

Success and enthusiasm are contagious. If you know what your brain learns easily 
(your learning strengths) and apply this to other areas that challenge you, it broadens 
you as a person and expands your capacity for success in life. But information doesn’t 
just stay in one head. It jumps from brain to brain as we share ideas. In a classroom, this 
means that everyone can get smart when they are supported by others.

This book aims to create schools that value all sorts of brains and are open-
minded enough to embrace and celebrate all types of success – from the highly gifted, 
exceptional student who panics when faced with an area that does not come easily, to 
the struggling reader who stumbles painfully over each syllable.

The 10 most important things teachers need to know 

about neurodevelopmental differentiation

1. The brain has some information pathways that are more effective than 
others.

2. These information pathways can be thought of as learning strengths.

3. Engaging students where they are already strong and using those 
strengths to build other areas increases motivation.

4. Students are getting smarter even though we may not always see this in 
schools.

5. The brain and the body are one system. When the body is out of sorts, 
the brain doesn’t learn as well.

6. Explicitly teaching students specific activities with clear learning 
intentions and success criteria changes their brains by consolidating and 
refining new information pathways.
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NEURODEVELOPMENTAL DIFFERENTIATION

7. We need to think differently about how we teach if we are to utilise the 
increased learning capacity of our students.

8. When we develop expertise in a skill, we use less information processing 
power to achieve the same result. What is initially hard to do becomes 
easier. 

9. When one student’s ability to process information improves, the entire 
class benefits. Ideas jump from head to head as learning becomes more 
enjoyable.

10. Being aware of learning strengths can develop a contagion of success in 
schools.

Brain-based differentiation

Traditionally, we have thought about differentiation as the way teachers individualise:

1. the content (what is being taught) 

2. the process (how it is taught)

3. the product (how students demonstrate their learning) and the 
environment in which they learn, to meet the needs of individual 
students (Sousa & Tomlinson, 2018; Tomlinson, 2017). 

Neurodevelopmental differentiation takes these concepts and applies them to the 
different systems in the brain. Processes that develop naturally for some students have 
to be taught explicitly to others. To treat all students and their brains the same way is to 
treat them unequally. We need to tailor our interventions to the brains we are teaching. 
This requires teachers to make small but significant changes to their teaching practice. 
It also involves teaching students about their brains and how they learn so that they 
can use their strengths to overcome obstacles in learning. Unlike a ‘box of tricks’, these 
practices will help to identify and overcome the blockages that are causing students’ 
learning challenges. 

Often, we can recognise when a student is not progressing, but are not sure what 
to do about it. We know something is not right and so refer the student for ‘testing’. 
But if they don’t have a diagnosable disability, we are left with few strategies. So, a 
conclusion is sometimes made that ‘if they don't have a learning disability, then they 
must be stupid, unmotivated or hopelessly lazy’.

Not all learning blockages are detected by traditional psychological and other 
testing. To help students to become adept and resilient learners, we need to become 
knowledgeable about how to develop their relevant brain systems and overcome their 
vulnerabilities.© H
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