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The Average Performers that
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The obvious may be in front of your eyes but
the brain and attention is drawn in many
directions and the seemingly obvious can
lead to bad decisions – alternatively seeing
the right things can lead to strokes of
genius.

80% of your brain cells sit in this region of
your brain – so some say that whatever the
cerebellum does it must do a lot of it. This
was long only considered a centre of
coordination and refined motor control, but
the functions of the cerebellum have now
grown to include cognition, social, and
emotional representations.

Many sports coaches know it – there are
some team members, who may be
unspectacular, but the whole team just
functions better with them. But no one
knows how to measure it and big data Is not
helping – or is it?
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The Green Brain

Our 2021 theme picture represents the organic nature of the brain, its ability
to grow but also its ability to be damaged, like a plant with the wrong
environment, or the chemicals we put into it.

Written by Andy Habermacher
Resident author, neuroleadership expert, passionate learner, masters athlete.
P.S. this photo is now 8 years old: despite ageing well a few wrinkles have been
added, and a couple of grey (silver) hairs - and Andy hasn't worn a suit for a year
now...
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What's in store this month?
So, this is the launch issue of the leading brains Review. We've got a rich range of topics giving unique insights
into neuropsychology and human behaviour in business, in learning, and in society.

Subscribe to get your monthly dose of neuropsychology and human behaviour.
Subscriptions are limited (currently limited to 1’000 globally) so sign up here.
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Quick Hits
Here are some quick insights into what is coming out of the rich field of research into the brain.

How our brains track where we and others go
Published at the end of 2020, the University of California show findings into how the brain encodes how other
people are in relation to others. This adds to the Nobel laureate winning work on place cells and grid cells but
also on theory of mind and placing ourselves in other's shoes:

"Our results imply that our brains create a universal signature to
place ourselves in someone else's shoes"
- Nanthia Suthana

https://www.uclahealth.org/how-our-brains-track-where-we-and-others-go

The DNA regions in our brain that contribute to make us human
With only 1% difference, the human and chimpanzee protein-coding genomes are remarkably similar.
Understanding the biological features that make us human is part of a fascinating and intensely debated line
of research. Researchers at SIB and the University of Lausanne have developed a new approach to pinpoint,
for the first time, adaptive human-specific changes in the way genes are regulated in the brain. These results
open new perspectives in the study of human evolution, developmental biology and neurosciences. The paper
is published in Science Advances.

“Gene expression, not gene sequence”
https://www.sib.swiss/about-sib/news/10816-the-dna-regions-in-our-brain-that-contribute-to-make-us-human

Researchers show what loneliness looks like in the brain
With covid still raging and many places back in lockdown this research gives an interesting perspective by
showing the neural signatures of loneliness. This is not just relevant for lockdown but for many people,
particularly some of our older inhabitants.

“We

are just beginning to understand the impact of loneliness on the brain.
Expanding our knowledge in this area will help us to better appreciate the
urgency of reducing loneliness in today’s society,” says Danilo Bzdok

https://www.mcgill.ca/neuro/channels/news/scientists-show-what-loneliness-looks-brain-325504
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Research strongly suggests COVID-19 virus enters the brain
Sorry to focus on the bad news but here you have some, actually, unsurprising, evidence.
More and more evidence is coming out that people with COVID-19 are suffering from cognitive effects, such as
brain fog and fatigue. And researchers are discovering why. The SARS-CoV-2 virus, like many viruses before it,
is bad news for the brain. In a study published Dec.16 in Nature Neuroscience, researchers found that the
spike protein, often depicted as the red arms of the virus, can cross the blood-brain barrier in mice.

“You do not want to mess with this virus,” he (William A. Banks) said. “Many
of the effects that the COVID virus has could be accentuated or perpetuated or
even caused by virus getting in the brain and those effects could last for a very
long time.”
https://newsroom.uw.edu/news/research-strongly-suggests-covid-19-virus-enters-brain

Compound protects myelin, nerve fibres
And good news for treatment of some neurodegenerative diseases such as multiple sclerosis: a compound
developed at Oregon Health & Science University appears to protect nerve fibres and the fatty sheath, called
myelin, that covers nerve cells in the brain and spinal cord.

“The drug could protect the nervous system from damage and reduce the
severity of the disease,” Bourdette said.
https://news.ohsu.edu/2021/01/13/study-suggests-compound-protects-myelin-nerve-fibers
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Brain Region in Focus

The Mysterious Cerebellum
Much, Much More than Coordination
BY ANDY HABERMACHER
Reading time: about 10 minutes

The cerebellum hosts 80% of all our neurons. That is an astounding figure. It would suggest that 4/5 of our brain
processing sits in this small part of the brain - often called the small brain - at the back of our head. Not only that but
considering that 80% of our neurons sit in this region, it is all the more surprising that this part of the brain does not
get more publicity.
Generally, the cerebellum has been considered a centre of coordination and balance, but the cerebellum's role in
much of cognition is generally ignored. Let us review this fascinating structure of the brain.

The cerebellum sits at the back of the head and has a surprisingly strong, and often underestimated, influence

on all our cognitive processes - and incidentally houses 80% of all of our neurons. This figure of housing 80%
of our neurons is a sobering and stunning figure and somewhat surprisingly hasn’t caused as much head
scratching as we would expect in the neurosciences. Let’s put this into context – this is equivalent say, to 80%
of the population of Britain living in a notable but unspectacular city in the UK, say Bristol. This would cause
many researchers to wonder why Bristol with so many inhabitants weren’t a more important city – then again
can we imagine that a city housing 80% of the population wouldn’t be a country’s most important city?
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Now this discrepancy has been known for a long time and
recently supported by the innovative research of Suzana
Herculano-Houzel who finally gave us solid answers to how
many neurons and glial cells (supporting cells in the brain) we
actually have. So, this has just been one of those curious facts
about the brain that falls into the “fascinating information”
category with nothing further to add. But this size has led
others, such as Richard M. Bergland, to surmise that “…whatever
the cerebellum does, it does a lot of it.”
This mystery thickens when we consider recent research
mapping the surface area of the cerebellum. Looking at a
picture of the cerebellum we can see that it is significantly
smaller than the cerebrum, our outer cortex. However, we can
also see that it is more wrinkled. It is indeed much more tightly
folded. In 2020 researchers managed to calculate the surface
area of the cerebellum and have shown that it reaches an
amazing 80% of the size of the cerebrum. So much for small brain. It seems like we have a big brain
complemented by another big brain. So, the cerebellum has the majority of neurons and almost equivalent
surface area to our much-lauded cerebrum.
Why?
This becomes a difficult question to answer – nature does not tend to be wasteful of resources – there are
some exceptions as the peacock’s tail which seems to serve no evolutionary purpose, but it does it serve the
purpose of sexual selection which continues to promote genes that are related to magnificent tails…as long as
having a magnificent tail doesn’t kill you, which it obviously hasn’t. Yet this would not be able to explain our
cerebellum. Females do not select mates on the basis of their magnificent cerebellum – not directly anyhow.
So, let’s take a step back and look at what have traditionally been considered the functions of the cerebellum.
Traditionally the Cerebellum, which, it must be noted, is a well-researched brain region, has been considered
a centre of motor control. Particularly refined motor control. This includes:
•

Maintenance of balance and posture

•

Coordination of voluntary movements

•

Motor learning

In the above we noted specifically the refinement of fine motor control. Those with cerebellar damage can still
walk and balance but lack the finesse of finely tuned balance similarly activities such as drawing or writing
become shaky and inconsistent.
Indeed, damage to the cerebellum leads to
•

Decomposition of movement: many of our movement are finely coordinated movements between
multiple joints and muscles. Consider the seemingly simple task of touching one’s nose with your finger.
This however requires movement across multiple joints and using multiple muscles. Decomposition
means the breaking down of movement into its constituent parts so those with cerebellar damage may
initiate the shoulder movement, then the bending of the arm, then the clasping of fingers, separately
to try to touch one’s nose.
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•

Intention Tremor: what can be observed in patients is an involuntary tremor when getting close to an
intentional movement, for example picking up a glass. As they approach the glass their hand begins to
move back and forth as it approaches the glass and tries to grasp it.

•

Dysdiadochokinesia: patients have difficulty performing rapidly alternating movements such as
clapping your hands alternating between hitting with your palms and hitting the back of our hands.

•

Disruption in motor learning: the above three would lead to no surprise that motor learning will be
inhibited. But this can occur across all levels. Refined experiments for example show that something
known as the vestibular ocular reflex also has disrupted learning patterns. This reflex is controlled by
your eye muscles to keep your gaze steady when moving your head. So even largely unconscious
automated motor reflexes are limited in learning and adaption with cerebellar damage.
The term generally used for these disorders with cerebellum damage is Ataxia
and includes all the above symptoms and others including slurred speech,
trouble eating and swallowing, and heart problems. Research into ataxia
patients has led to a better understanding of the function of the cerebellum.

So far this is all very interesting but doesn’t fully answer the question of why it
takes up so much of the brain’s resources with 80% of neurons and 80% of the
surface areas of the cerebrum. One explanation would be that we as human
beings underestimate the importance of motor control in our evolutionary
past. When we research the brain, we like to think of “higher” functions such
Ataxia patient, bottom, attempting to
draw the top line
as language, cognitive reasoning, and abstraction, but our survival over eons
has been mostly due to motor control. Not only that but refined motor control is what defines us in some way
as human beings. Though other animal such as chimps can leap effortlessly through trees and show amazing
feats of coordination our refined motor control apparent in our fantastic ability to make tools, clothes, and
write, for example, far outstrips any animal on earth (also thanks to our opposable thumbs). Notable is that
compared to chimps our cerebellum is almost triple the size, relatively that is. So, whatever the cerebellum is
doing, it is also heavily involved in our uniquely human abilities.
This underestimation of motor refinement is certainly one explanation for our surprise at the size of the
cerebellum. Moreover, this fine motor coordination, some have proposed, has also triggered large cognitive
development that have led to our ability to abstract and develop more advanced cognitive abilities (see box at
end of article).
When we look at the structure of the cerebellum some other things are striking. One is that it has only three
layers of neurons compared to the six of the cerebral cortex, our folded outer layer of the brain (see following
article). Also, that the functional units seem to be separated into self-dependent nuclei. This goes some way to
explaining the differences to the cerebral cortex. The cerebral cortex, though having many fewer neurons, is
more complex and more interconnected and therefore better suited to the complex processes of input and
output and interrelations of these features such as integrating senses into a coherent whole. This is another
way to resolve the paradox of the number of neurons in the cerebellum compared to the cerebrum.
But another interesting feature is that the cerebellum operates mostly in a feed forward manner rather than a
feedback manner. That is, it predicts in advance the effects and movements necessary. Consider the example
we gave above of moving to grasp a glass - to do this efficiently we need to be able to predict where to put the
hand and control this in advance - a feedback mechanism makes it much slower and uncontrolled which is
what happens with cerebellar damage.
But the cerebellum is involved in much, much more and there was also a slow realisation from the 1990s that
the cerebellum is involved in much more than just fine motor control and coordination. This really moved into

9

2021

leading brains Review

01

the spotlight with the help of a prominent Ataxia researcher Schmahmann who in 1998 proposed “The
cerebellar cognitive affective syndrome” because of his experiences with patients showing much more than
motor dysfunction. He quotes cerebellar disruption leading to:
“...impairment of executive functions such as planning, set-shifting, verbal fluency, abstract reasoning and working
memory; difficulties with spatial cognition including visual-spatial organization and memory; personality change with
blunting of affect or disinhibited and inappropriate behaviour; and language deficits including agrammatism and
dysprosodia”
And goes on to say:
“The constellation of deficits is suggestive of disruption of the cerebellar modulation of neural circuits that link
prefrontal, posterior parietal, superior temporal and limbic cortices with the cerebellum.”
In case you didn’t understand that it means an interplay of neural circuits that include our executive,
abstraction, and emotional centres of the brain.
In the meantime, the research and understanding of the cerebellum as a centre for coordinating other
functions has included:
•

Calming reactions linked to the parasympathetic nervous system and its proximity to the vagus nerve.
For example, in infant calming responses

•

Building cognitive hierarchies from concrete to abstract

•

Emotion including emotion recognition, subjective feeling and elicitation, and reward valuation

•

Social cognition including understanding mental states, intentions, beliefs, past behaviours, aspirations,
and personality traits

•

Post-Traumatic Stress Disorder: microlesions in the cerebellum shown to correlated with PTSD
symptoms

•

Integrating sensory information

•

Autism related to above examples of integrating sensory information but also social cognition

Christopher Bergland who writes posts on Psychology Today, and retired ultra-athlete, has harboured pet
theories of the cerebellum formulated with his father a neurosurgeon who himself wrote a controversial book
on the brain in 1989. In Christopher Bergland’s view the cerebellum functions as the automated seat of the
brain controlling all automated functions. This would tie in neatly with the feedforward mechanisms outlined
above and the widespread role of the cerebellum in large areas of human cognition.
Indeed, when we look to brain development something else is also striking. We noted that chimps’ cerebellums
are much smaller in comparison humans and indeed if we look at the development of the cerebellum it is
precisely this part of the cerebellum, mapped to social and cognitive functions, that has expanded so much for
human beings. So, despite the prefrontal cortex getting all the glory in being the biggest differentiator to chimps
or early hominoids, it seems the cerebellum has a large part to play also.
And most major researchers would now agree. For example, a well-respected researcher, Doya proposes, the
Cerebellum is best understood as predictive action selection based on "internal models" of the environment
or a device for supervised learning, in contrast to the basal ganglia, which perform reinforcement learning, and
the cerebral cortex, which performs unsupervised learning.
Similar to what Christopher Bergland proposed more than a decade ago, the cerebellum can be seen as our
predictive brain that integrates our models of the world and how to operate in it. This includes motor control,
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obviously which is important, but notably all those other factors that make human beings human: in social
cognition, emotional consolidation, and cognitive models of the world. It is our predictive brain, the brain that
enables us to respond to the world with fluency and ease and that sixth sense that we ascribe to particularly
talented individuals - in all areas of human behaviour and cognition.
In short, the small brain really is truly our second brain and is not to be underestimated in the forming
and functioning of our human mind●
The strange case of the lady with the missing cerebellum
In 2014 a strange case appeared in the newspapers and academic journals. A lady in China had been admitted to
hospital after a month of nausea, dizziness, and vomiting. After undergoing an MRI scan it was discovered that she had
no cerebellum. Nothing, not a bit.
The lady is reported as being married and mother to one daughter the pregnancy which was described as being
uneventful. The condition is very rare and is known as cerebellar agenesis- with only eight other cases reported.
It sounds amazing that a person can survive so well without 80% of the brain’s neurons – however, on the counter side
we know that children can survive and thrive and live almost normal lives after having undergone hemispherectomy –
removing a full hemisphere of the brain (to cure severe and life-threatening seizures).
This lady did show some clear disruptions, she could not run or jump, for example. It was reported that she could not
walk until she was seven. She was unsteady on her feet. Her language seemed normal, but she had slight voice tremor
and slurred speech.
Generally, these cases are accompanied by cognitive disruptions and retardation but this was not noted in this case.
Academic reference and review:
Yu, F., Jiang, Q. J., Sun, X. Y., and Zhang, R. W. (2015). A new case of complete primary cerebellar agenesis: Clinical and imaging findings in a living
patient. Brain 138, e353. doi:10.1093/brain/awu239.
https://academic.oup.com/brain/article/138/6/e353/269537
Another review link:
https://neuwritesd.org/2014/12/18/no-cerebellum-no-problem/

Did capping flint help our cognitive and linguistic abilities expand?
There has been great interest in the art of capping flint to make tools.
The making of tools is one obvious feature differentiates us from other animals, but the interest Is not just there but in
the interplay with brain development. Research with brain scanning has shown that capping activates regions of the
brain that are necessary for the fine motor control to speak and also with areas necessary for linguistic grammar.
So, could it be that millennia of capping helped drive the expansion of brain areas that were then co-opted into linguistic
functions? And were these then driven further by transmission i.e., teaching of capping to offspring. New Scientist has
an interesting article on this.

The Singing Ape Hypothesis
Originally proposed by Darwin this hypothesis suggest that sounds were strung together, and meanings added to them
later. Research into hominoids shows that there was an enlarged trigeminal nerve on contrast to other apes suggesting
refined motor control of the tongue and larynx also seen in birds for singing purposes.
Not only that but more recent research shows that fine voice control in apes is also reflected in fine motor control and
therefore could give an evolutionary advantage through signalling better fitness and therefore sexual selection.
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The Small Stuff in the Brain

The Six Layers of the Cortex
The surprisingly complex structure of our neocortex
BY ANDY HABERMACHER
Reading time: about 4 minutes
Novices to the brain may think that our brain is packed full of our magnificent brain cells, neurons. I can’t remember
how I used to think of the brain, but it was probably something along those lines. A mass of brain cells. This, however,
is not how the brain is structured. First off, we have grey matter and white matter. The grey matter being where our
neurons the functional units of our brain sit. The white matter basically making up a large volume of our brain being
the connections between our neurons. Sobering to think that this outer layer, grey matter is only a few millimetres
thick. What is more surprising is not only is this only a thin layer, but it is clearly structured into 6 discrete layers.

When first learning of neuroscience and behaviour we often get hooked on what brain regions “do”. This is
the localisation theory. There are many problems to this, but as a simplistic starting point there is probably no
other way to do it. Neuroscientists themselves get hung up about other things, how these regions communicate
and coordinate together. How the vast number of chemical interactions stimulate and moderate neuronal
activity. How neurons operate in
groups and what different types of
neurons do in different location and
regions.
This month’s short deeper dive will
look at the six layers – something I
found fascinating when I first learnt of
it. First off, we know that the brain is
traditionally split into grey matter and
white matter. The previous diagram
left illustrates this. The outer folded
layer of the brain is known as the grey
matter. This is called grey matter
because in conserved brains it
appears greyish. In the living brain this
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is light pink. This is where our neurons are densely packed. This is also sobering to think that our cognitions
only sit in a thin layer of neurons spreading and folding over the brain. The internal area is known as white
mater – because, well obviously, it is white. It is white because these are the myelinated axons of the neurons
in the outer cortex and are therefore the communication pathways between different regions of the brain.
Mapping these pathways has also been part of a big brain project (but that is another story for another day).
Diffusion Tensor Imaging (see below) has given us a good idea of these pathways and give impressive visual
representations of the pathways in our brain which,
as you can see, go from outer to inner and front to
back.
What is also interesting is the structure of the grey
matter. This is not just a sheet of densely packed
neurons but rather a clearly structured 6 layers of
neurons. This structure is found in all mammals but
not all parts of the brain have the 6 layers of the neo
cortex some of the older regions such as the
cerebellum we wrote about in the previous article
have only three or four layers – suggesting an older
evolutionary part of the brain.
The ins and outs of these layers will be going into too
much technical detail but what we can clearly see is that in some regions we have densely packed cells and
these then connected down to larger pyramidal cells which in turn connect across regions and across the brain.
So, we can see a form of hierarchical processing with numbers of smaller cells connected closely in different
regions and different layers communicating with different cells and parts of the brain.
The three outer layers receive inputs and give outputs to other cortical regions but in near proximity. The lower
levels receive input and give output to the thalamus (often considered a relay station) and the brain stem.
A simple way to think of it, this is really simple, is that the densely
packed middle and lower layers receive inputs from the thalamus and
brain stem, and this are then processed in the higher levels and
between cortical regions before being sent back through the
thalamus and brain stem.
This is a fascinating part of the magic of the brain - the precise
coordination is what researchers have been looking at and attempting
to understand and map.
For me it is another example of the magical beauty of the brain and
the impressive and exquisite complexity of the brain and how all
these moving bits connect together to give us a complete whole and
enable us to operate as human beings●
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Organisational Leadership / Senior Leadership

The Things you Miss
How the brain can prioritize the obvious - but wrong - information
BY ANDY HABERMACHER
Reading time: about 8 minutes

The story of the statistician Abraham Wald goes that when World War II bomber planes returned with bullet holes,
these parts of the planes were reinforced. Abraham Wald, however, made the counter-intuitive argument of
reinforcing the areas that hadn’t been damaged. The result was that losses decreased dramatically.

This is the story reported in an issue of Nautil.us (one of my favourite reading materials). The article is focused
on systems thinking, which is a favourite topic of mine, but I would like to focus on the cognitive concept of
attention and how this applies to business. This is because there are “logical” and obvious things to focus on.
In the above story the bombers would return, and the obvious solution would be to armour or reinforce the
areas of the plane that had bullet holes in. So far sounds logical – the planes are being hit – we can see where
they’re being hit - so let’s reinforce those areas. This highlights a number of cognitive fallacies and of how the
brain prioritises information – often the wrong information.
The logical leap that Abraham Wald managed was to understand that the planes that were returning, were hit
in non-critical areas and the planes that weren’t returning, were probably hit in other areas that were critical.
It also highlights that there was some important information missing – namely that of the non-returning planes.
It was only Abraham Wald who had this insight. The more interesting question is why did non-one else ask that
question? And in the world of business this is the critical question. In a world of information and data and
senior leaders making key decisions on this data and making strategic and key investment decisions not to
mention more banal organisational decisions, how can they ensure that they don’t reinforce the “bullet holes”
in non-critical areas.
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What’s more this relatively simple insight of understanding that those planes that were not making it back were
probably hit in other areas, can also be considered the root of “genius”. I am not fan of the world genius –
something we will approach in future issues and reviewing intelligence. But often genius insights are those that
in retrospect seem so obvious. This is what makes them so genius-like: seeing the almost obvious and being
able to operationalise this where others miss it.
But what is interesting to us is what is happening in the brain, and the biases and shortcuts the brain uses that
can lead us to miss the obvious and critical answer. Here are some which I will explore in more detail below.
•

The brain prioritises concrete over abstract. The holes can be seen and touched.

•

The brain also prioritises dramatic and emotional. Bullet holes and damage are dramatic and
emotional – “phew close miss”

•

The brain prioritises simple closely related logical steps. See hole, fix hole. Strengthen plane so no
new holes in future (hopefully).

•

The brain works with information. Non-present information is not processed (obviously, duh)

Let’s explore a few of these in more detail:
Non-Information
Now this sounds like the most blatantly obvious thing to say. If the brain does not have the information, it does
not process it. So far so good, but there are a number of twists to this and how the brain functions. But first
back to the principle of no information – the problem is not so much the lack of information but the lack of
searching for a complete picture. In the example of the bombers, we want a complete picture and that is what
is taking the planes down as well as what is getting the planes back.
In the business world we are often faced with situations
and given information and then need to decide on this.
The first question to ask is: what information do we not
have? This could lead to more insights.
Another aspect of this in business is we don’t get answers
to question we don’t ask. A misunderstood aspect of data
and surveys.
However, there are some areas where we may be able to
spot the difference and missing information. These are
situations that we already know well. If you are a chess
player and you lay out a chess board and pieces are
missing you notice this. This is because you have a map
of how the chess board should be. We spoke about the
cerebellum in an earlier article in this issue and how the cerebellum gives automated predictive information
and works in collaboration with your cingulate cortex in the brain which activates to errors in the environment.
It is therefore no surprise that it was Abraham Wald who made the insightful proposal because he understood
statistics and the nature of information (or not having it).
Predicative coding
The brain is a great predictive tool – Carl Friston a giant of neuroscience argues that the core function of the
brain is surprise minimisation. Being able to predict what is going to happen in any number of situations. Using
surprise minimisation as a core construct of AI in gaming situation rather than simple experience learning was
proven to be more successful.
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As we said our cerebellum operates in a feed forward manner and can be considered the predictive part of the
brain, giving predictions in all areas of human endeavour. This predicative coding is however, built on past
experiences. This is also corroborated by research into memory which shows that memory helps predict the
future and those with memory deficits are also less able to predict the future.
In short, our brain is well-designed to make predictions and minimise surprise – part of the Orientation and
Control system in SCOAP. When we do not have the experience, we therefore fail to make optimal predictions
or when we assume the situation is known or predictable, often falsely. Similarly, when other evidence in
present it can interfere with predictive coding. In the case of the planes, we didn’t have enough information to
make good predictions – once the mistake is known it becomes a part of our predictive coding – however, this
may not be applied to other contexts such as busines predictions.
Emotional
The research into emotional centres in the brain and attention is vast. Here a quick and simplified overview:
Our amygdalae, two almond-shaped structures sitting deep inside our brain are considered our emotional
processing centres because of their well-documented high activation in emotional, particularly fear-based,
contexts. To be more accurate they are emotional attention centres guiding attention of the brain to
emotionally relevant stimuli. Remember emotional stimuli are there to guide behaviours and enable survival –
good stuff that is good for us and so to be attended to, and the bad and threatening stuff, which may risk our
survival and therefore activate emergency energy systems for fight or flight.
This is all good and right and in the “wild” and is a system which operates more than well enough to ensure
survival. It just isn’t very refined, and there are multiple problems when it comes to cognitive areas and areas
requiring complex thought and creativity.
Activation of the amygdalae therefore drives attention - this has focusing impact on our cognitive resources.
This focusing effect will therefore reduce cognitive functioning in other areas and reduce ability to think
creatively or think in more connected ways. Our cognitive centre of the brain is designed to best operate at a
distance to emotions and operation when everyday threats are not present. Therefore, we can think of high
emotionality, particularly fear and threat, as focusing attention on the stimuli and simultaneously reducing
cognitive capacity. In fearful or negative situations, it must also be noted that attention shifts to the negative i.e.,
more similar threats.
In the case of the planes this reduces our ability to think past the holes and the obvious threat that bullets
going through planes pose. In everyday business this means that emotional or threating situations draw our
attention – potential for loss will focus our attention
on this – raise possibilities of this – “let’s review how
many of these risks we have in the company” - and
reduce cognitive ability to resolve these problems, or
think more creatively, or put the issues into context.
Concrete over abstract
The brain activates more to concrete situations - this
is even true of words which themselves are abstract
representations of contexts or situations. For
example, action words like “walk” activate the brain
more than more abstract words like “perambulate”.
Our brain is designed to work in a concrete
environment – our abstraction abilities are built on
top of our simple functional abilities. Though these
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may be impressive, particularly when compared to other animals, concrete will always take priority over
abstract. When something is see-able, and touch-able, it engages the brain more. The holes in the plane are
very visible and represent a real threat so draw our attention – non-holes (pretty obviously, duh) in contrast,
do not draw our attention. Why would they?
Simple and pragmatic over systematic
Another way the brain prioritises is by taking simple pragmatic approaches rather than more complex systemic
approaches. There is a hole, so strengthen that part, is a simple logical step. The brain likes these types of
logical steps. The more complex and more systemic, the harder the brain has to work, and the harder it is to
comprehend, not to mention potentially harder and more complex to implement. Chances for success may
also diminish with complexity. The article in Nautil.us that gave the plane example is focused on systemic
thinking and complex systems theory. In the real world we often take, and prefer, the simple and pragmatic to
the systemic and complex.
Improve your decision making
In short, the example of the bombers with bullet holes and the subsequent solution highlights a number of
thinking and decision-making fallacies. Our brain’s functioning highlights how these come about. This is critical
for senior leaders in organisations not to mention leadership teams and boards of directors. My experience
with these forums is that they fall into these fallacies very often. They do this because the brain is designed to
fall into these traps and being higher in the organisation does not make one immune to this, even after
numerous quality leadership courses or analysing decision making. The reason is that in the real world we all
have to deal with the problems we face. Though one could argue that executive committees and boards of
directors are distanced from operations and so should be able to make clear decisions, the problems they deal
with are often big operational issues (such as potential major losses) which draw attention and therefore inhibit
effective decision making.
So, in this example of the plane with the bullet holes, it highlights issues of:
•

Information and non-information: the full picture

•

Emotional focusing

•

Concrete over abstract

•

Simple over systemic

To improve decision making:
•

Understand information and non-information

•

Understand how emotional topics draw and focus attention

•

Understand how concrete can override abstract

•

Understand that complex systems may be the cause and solution rather than more simpler solutions

•

Constantly ask: what is the root cause?

•

Keep asking questions

•

Review past decisions

•

Self-reflection (see article in this issue “The Two Sides of Self-reflection”)
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Being smart increases your chances of falling into cognitive thinking traps!
It is important to note that intelligence per se is not an antidote. In fact, some research suggests that the more
intelligent we are the more we fall into these biases and the less we are aware of them. Similarly, another
review of the research noted that cognitive ability, thinking dispositions, and executive functioning were not
helpful in reducing faulty decision making. What was a key differentiator was cognitive reflection – the ability to
reflect on one’s own decision and be open and honest and aware of one’s decision-making processes.
We review the “The Two Sides of Self-Reflection” later in this issue.
In the meantime, take note of the above because I am sure your executive team is making sub-optimal
decisions because of the above – and just reading this article is not enough to change that – you need to be
constantly reflecting on your decisions to improve them. And that is free - and you can start now●
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Team Leadership

The Average Performers Who Enable High
Performance
BY ANDY HABERMACHER
Reading time: about 12 minutes

Many sports coaches know it – there are some team members, who may be unspectacular, but the whole team just
functions better with them. But no one knows how to measure it and big data Is not helping – or is it?

The standard logic in business and sports is that to get high-performing teams you should hire a bunch of
high-performing individuals or even stars. In the sports world we are fascinated by this with fantasy teams of

the best-ever teams of the best-ever players. But the problem is that team performance is more than just the
sum of the parts. For those who are familiar with rugby, which may not be many of you, every four years there
is what is known as the British and Irish Lions tour. This is an old tradition and is considered one of the pinnacles
of a rugby career - to play for and win with the Lions or play against and beat the Lions. In some ways more
important and illustrious than the more recently introduced World Cup.
The fascinating thing is that logically the British and Irish Lions should thrash any team they come across. The
players are selected from four of the biggest and most talented rugby nations on the planet (England, Scotland,
Wales, and Ireland). So, picking the most talented players from a talent pool four times the size for any national
team should provide an extremely talented team. And yet, despite this, the Lions winning against another
national team is a big thing and far from a foregone conclusion. They selectively tour one of the southern
hemisphere countries: South Africa, Australia, or New Zealand. On balance their chance of winning is only about
50/50 probability similar to if any one of the national teams were to independently tour. What’s more, as part
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of the Lions tour, they also play club or provincial teams – teams a step down on the pecking order of a national
team and yet, surprisingly, maybe, they do not win all the time or rather lose regularly.
This shows that despite having rich pickings of talent from four elite national teams they do not necessarily
perform better than any one national team and still fail to beat lowly club teams.
The question is why not, and what is the difference?
Another question is that of the unspectacular person on the team who somehow enables high team
performance. In his insightful article ‘The No-Stats All-Star’ in The New York Times Magazine in 2009, Michael
Lewis captured the essence of the problem. Writing about the US National Basketball Association (NBA) player
Shane Battier, he notes:
Here we have a basketball mystery: a player is widely regarded inside the NBA as, at best, a replaceable
cog in a machine driven by superstars. And yet every team he has ever played on has acquired some
magical ability to win.
The above story of Battier is fascinating because he was consistently classed as an underperformer quoted as
“at best a marginal N.B.A. player”. His stats on the things that N.B.A. teams measure such as points and
rebounds, were terrible. On paper he was a massive underperformer, but somehow when he was on the field
everyone else performed better. The article that the above quote is taken from goes into a lot more depth on
the refinement of statistical approaches and under some of these characteristics, or rather, better forms of
statistical analysis, Battier does show up. For example, the greatest players all under perform when guarded
by Battier. This may make good reading for another article on statistical analysis or what we quoted in the
previous article of “you don’t get answers to questions you don’t ask” or my concept of non-information.
There are now a number of issues to approach in the above examples.
•
•

Groups of higher performers do not necessarily (and often don’t) make high performing teams.
And that unspectacular performers, to the external eye, and to most statistical analysis, can enable
teams to perform much better.

The question now in business is how can we identify these, and can we reward them also? Or simpler how can
we put together high-performing teams. And more than that how do we define “talent”.
Some of the clues may come in series of experiments on creativity. Tom Wujec is well known for his Ted talk
on creativity using spaghetti and a marshmallow (a fun activity by the way) – the short video is well worth
watching. The insights from these tasks are worth paying attention to. Notable is that kindergarten children
were very effective but took a completely different approach to problem solving – worth saving for future
articles on creativity – MBA graduates were terrible, and CEOs were also unspectacular.
Now let’s assume for the sake of argument, and there could be a lot of
argument, that CEO’s and MBA graduates represent “talent”. Now not
strictly true as Tom noted, thankfully, architects and engineers performed
best and so were the most “talented”, giving thankful support, for the
concept of being “an expert”. THE CEOs and MBAs were ineffective because
of using the wrong strategies – this is simply the problem of throwing a
bunch of talented people together without thinking of team composition or
what is known as complementarity. The insightful observation from Tom
was that when he added an executive assistant to the teams of CEOs, their
performance increased dramatically. Why?
He noted that communication and moderation increased. So, having a
coordinator and communicator helped complementarity, and improved
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synchrony, another important facet of team performance. The assistants effectively functioned as enablers similar to what Battier was doing – not worrying about their statistical performance but enabling others to
perform better through managing communication and presumably also conflict effectively.
This is also neatly complemented by research into intelligence and collective problem solving by Woolley and
colleagues: in a set of structured experiments teams were given collective problems solving tasks – tasks that
required the team to solve a problem collectively. The outcome was that the team with the average highest IQ
i.e. team packed with “talent” did not perform best, nor did the team with the person with the highest IQ, the
top performer condition. So, who came out on top? The team with the best communication abilities, ability to
listen and complement and interact with other people’s ideas. This again supports the concept of
communication and enabling as being key factors to team performance. Women are more than interested to
know that also simply having women in the team improved performance (of course you women knew that all
along, didn’t you)!
There is more to team performance, the above is in collective problem-solving scenarios, which is not
necessarily what every team is mandated to do, though arguably will always be a part of any team’s
performance. Some of the other factors are not the focus of this article (see box at end). In summary team
performance is very strongly influenced by other factors such as having a clear team, having clear roles, and
clear goals. When I review teams in organisations, normally, this is the first thing I look at, and more often than
not, the first thing that is wrong.
But in the case of Battier and the marshmallow exercise these were already given: the team was clear and the
team goals also. But an important aspect of the research, often glossed over, is that individual competence was
a predictor of individual productivity, but inter-team support was a better predictor of team productivity. Simply
put, helping others in the team enables the team to
perform better. This also points to a word of warning to
those arrogant high performers. Though they may
individually perform well, the question is how much do
they diminish the performance of others? In sales
teams, which are often loosely bundled teams, arrogant
high performers may do little damage and create a lot
of profit, but for interdisciplinary teams looking to
create new solutions, the team damage is likely to
override their individual ability.
This, however, doesn’t lead us into any insights of how
to actually identify these people or team dynamics –
obviously the intuitive amongst us will already have
identified this and may make better decisions on team fit and include this in hiring decisions. But some research
(unpublished) we did on successful and failed teams in the startup space gives us some intriguing theories of
team performance. This could also give us better analytics such as in the example of Battier that showed with
standard analytics he was an underperformer but when using more refined methods he was an exceptional
performer.
We only measured personality with a view in our first mandate to give some ideas of how well-matched startup
teams were. The reason for our first piece of research into this was the acknowledged importance of the team
in enabling startups to succeed but an inability or unwillingness to measure this. So, what did our research
show?
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First off, we looked at the concept of homophily. This is the concept that similar personalities get on well with
each other. We set some cut-off points and first off, we could see that areas of conflict that we predicted with
high variation in personality, was well-supported. However, there is a problem with this because of the two
concepts I mentioned previously. Namely synchrony can
be seen as how similar in personality, or mindset,
individuals are, but complementarity is the concept of
having differing but complementary skills or personality
traits. These are seemingly contrasting aspects. Though
many leaders proudly claim they have diverse teams our
research shows they are not as diverse as they like to
think, because they may be similar in multiple aspects of
personality. Before I digress too far, I am sure you are
keen to learn of what else we discovered in personality
and effective teams.
Well, we found that:
•
•
•
•
•
•

•

•
•

Similarity in personality predicted cohesion
Differences in personality were well accepted best when only in limited areas. So, the larger the
differences, and the larger the number of traits that differed, the worse the team cohesion.
Extreme differences can cause conflict particularly when in multiple areas.
Polarisation was an important aspect of team conflict i.e. when two members were high in a trait and
another very low.
Individualisation of polarisation - when a single person is an outlier it can lead to this person being left
out, when it is multiple this person can be totally polarised.
Large variations, if evenly distributed, can lead to cohesion but slow decision making. So, the opposite
of homophily when there is wide but nicely distributed spread there may be some underlying conflict,
but everyone balances each other out. Complementarity in short
Mindset caused large disruptions. For example, we mapped team members to corporate mindset,
based on traits that support classic corporate thinking, and startup mindset, and this was very
predictive of conflict and team breakup in the startup scenarios.
Some traits seemed more predictive than others e.g. multiple personalities high on dominance was a
recipe for conflict
“Typing” (such as classic humanistic vs. cognitive types) is too general and much less effective than
summing multiple different single traits

From this we developed a coherence figure including the above multiple inputs – but this can only be
understood as a rough guide to team cohesion because a team has many moving parts. Roles, as we said, play
a key importance and being effective in roles is critical for cohesion and conflict minimisation – we don’t
measure this. Similarly, leadership and reporting structures will also guide potential for conflict.
What we also found, however, is that there are also moderating traits that minimise the risk of conflict. These
includes, openness, and humour and those individuals who are high in intuition and high in cognition, helping
to mitigate between these two contrasting viewpoints.
With the question of how to identify those average performers who enable high performance, let me show you
what happens when we remove one person from a team.
Here you can see two teams along two separate personality traits (note that we measure up to 72 personality
traits with our HBF tool – but normally only 28 for team cohesion). What you can see is a distribution of
personalities along a scale. This team is therefore, based on this one trait, likely to differ significantly in how
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they approach problems and see the world but there are a range of personalities so there are those in the
middle who will moderate others and act as communicators between the two. Decision-making may be slow
but could be effective.

However, if we move one person out of the team, in each case the middle person, we now suddenly have a
polarized team with two groupings and high and low ends of the scale. Polarisation was one of the biggest
predictors in our data for team conflict. So, by removing one person from the team we have now created the
potential for more conflict. This could therefore be the unspectacular performer who unbeknownst to others
helps moderate conflict.

The level of polarisation in the above is not extreme, here another example from the real world:

So where does this leave us? Let me summarise
1. A collection of talent or high performers does not make a high performing team
2. Synchrony and complementarity is critical to team performance
3. This can be measured and mapped but rarely is
4. Communication skills are critical
5. The team leader is responsible for managing this complementarity and synchrony
6. Personality awareness can improve synchrony and complementarity
7. Level of inter-team support is predictive of team performance
8. Don’t forget the other obvious factors such as clear roles and clear goals
In short when looking to build high-performing teams look to high synchrony and high complementarity (over,
and with, “high talent”), measure this, build awareness, encourage open communication. And, food for another
article another day, you need a team leader who can manage and lead this effectively.
The corporate problem is that many organisations seem unaware of these team performance issues, still
focusing on getting “talent” and measuring individual performance. A question to ask, is how to measure, and
value team performers, and how do you reward those individuals who may be unspectacular but somehow
keep the team rolling? A good start is to measure team cohesion but also identify those who are the enablers
in the team and have high inter-team behaviours – they may be worth a lot more than you think●
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Research into team performance
Research into team performance is long but notoriously difficult to research with so many moving parts in the real
world. The military has provided the basis for a bunch of research because of their clear structure of teams and clear
goals.
Some of the interesting and often underrated factors that come out of this research is: first off do you actually have a
team? A team must be a coherent unit, stable overtime, have interdependences and have collective goals. Everyone
agrees on that, but different researchers define them differently.
Similarly, the boring stuff is very important – clear roles and clear goals and the skills to perform the tasks. Nothing
spectacular there but in modern matrixed global organisations, roles and responsibilities can become diffuse and large,
with people wearing many hats.
Other more recent work that has become a main stock of team workshops has been the well-known work done by
Google internally finding, to their surprise, but not to any psychologist or sociologist, that psychological safety was a key
factor, as was leadership and particularly coaching by the team leader.
Context plays a role and the synchrony effect we speak about in the article is highest when teams have less well-defined
roles and high interdependencies, but with less interdependencies and very structured roles, is less important. Similarly,
synchrony has been shown to predict short-term success in entrepreneurial settings but complementarity, diversity,
has been shown to be better for long-term success.

Using HBF to measure team cohesion
We specifically developed the HBF to measure team cohesion. Our report shows cohesion factors, blindspot risks
where synchrony is high, but also friction risk where personality diversity is high. These are only potential risks, and
managing them is up to the team. The report therefore provides a valuable way to frame this information and provide
a basis to build awareness and discussions around how to improve team efficacy.

Team Dynamics Overview:
summarized ratings on five factors

Detailed Team Cohesion Ratings:
top five blindspots, and top five
friction risks highlighted
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Detailed Mapping:
Overview of how all team members
map on each personality trait. You
can identify moderators and enablers
here.
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Individual Performance

The Two Sides of Self-Reflection
BY ANDY HABERMACHER
Reading time: about 6 minutes

Self-reflection has currently been going through a revival and is seen as a gateway to all things good and great. But
beware the distinction between cognitive reflection, self-reflection, and rumination.

Self-reflection has been promoted as a means to increasing personal performance and constant improvement.

Though some may associate this with the current wave of mindfulness, this has been in the leadership
literature for a long time. In 1987 Gene Hall reported that reflective practices were more predictive of more
effective School Principals, corelating with strategic sense and initiation, these descriptions related to still
current buzzwords in leadership literature.
Indeed, in the HBF model of the evolution of human behaviour, self-reflection can be considered one of the
latest additions to our arsenal of cognitive skills. It is therefore a particularly human ability. This ability should
also enable us to improve competence and skills and this is likely how it developed in human beings as a
cognitive ability to improve abilities be that in fighting, strategizing, gathering food, or making flint for hunting.
So, all in, it sounds like a good thing and good thing to promote in business and for individuals looking to get
the best out of themselves. The only problem is that the research paints a muddled pictures and I’d also like to
focus on the downsides – so that we can get more of the upsides.
I started proposing reflection as a method for continuous improvement from the mid 1990s, more related to
concepts of sports performance which are constantly analysing and reflecting on ways and methods of
improvement. In the 2005 the Cognitive Reflection Test (CRT) was developed by Fredericks (see box below).
Research from this show promising results and that cognitive reflection could be more instructive than general
intelligence. We noted in an earlier article that those who scored higher on the test were less susceptible to
falling into classic thinking fallacies and traps, and better able to deal with bias. In fact, there are a bunch of
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benefits to cognitive reflection. However, cognitive reflection is not the same as self-reflection because it is not
just thinking about oneself but cognitively engaging with problem solving and self.
When we turn to the brain, we can see that research points to the medial prefrontal cortex and posterior
anterior cingulate cortex as being heavily involved in self-reflection. Research also points to the insula being
involved which we discuss in the next issue – the insula is a region that integrates bodily feelings. This is in line
with the well-known functions of the brain’s regions: prefrontal regions activating thought processes, the
cingulate cortex which is involved in attention and error detection, complemented by the insula for integrating
bodily feelings.
So far so good – an interesting digression is that of political viewpoints with some research in the USA showing
that conservatives are more intuitive, following instinctive gut feelings, particularly in social contexts, and
liberals are more reflective. What was more worrying about one study documenting this, is that they
commented that these are more resistant to manipulation, i.e. change, than previously assumed.

Posterior Cingulate Cortex

Medial Prefrontal
Cortex

This also falls in line with our proposal that self-reflection is
as much a personality trait as an ability, with some people
having more propensity or natural reflective abilities than
others. Obviously, this can be worked on, and reflective
practices built into one’s workday.
This concept of self-refection being as much a personality trait
as an activity to be developed is supported by other factors
and the downside to self-reflection. We spoke about the
medial prefrontal cortex as being involved in self-reflection,
but this area is also strongly associated with depression. The
medial prefrontal cortex was shown to exert more influence
on other parts of the brain in those with depressive
symptoms by researchers in 2017. This in turn is related to
self-appraisal and also rumination that can be considered the
negative sibling of self-reflection. The same circuits therefore
that enable insight and self-improvement also activate selfcritical thoughts and rumination - sitting with these and
playing them over again and again.

This in turn brings us back to the more recent movement of self-reflection, positive psychology and strategies
such as gratitude. Notable is also that though many positive effects have been documented with mediation,
precisely these negative responses have also been recorded in research into mediation. Namely that negative
rumination can increase, therefore leading to depressive symptoms (this depends on the context and
mediation methods used). This downside to mediation is rarely reported in the popular literature.
This concept of gratitude and writing gratitude diaries, things we are thankful for, has been shown to be
effective for those who are susceptible to negative self-rumination.
It should be noted that these processes are interrelated, but that self-reflection and cognitive refection are
slightly different beasts. Self-reflection is the natural self-reflective process whereas cognitive reflection is a
conscious activity to reflect on what has happened and manage intuitive and reflexive cognitive responses
which improves decision making and business processes. There are strong overlaps and those who are high
on self-reflection will be able to engage easily in cognitive reflection but may drift into critical self-appraisal and
rumination.
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So, to summarise the differences because these are important
•

Self-reflection, also called metacognitive reflection, ability to reflect on oneself and introspect

•

Cognitive reflection, ability to manage and inhibit impulsive intuitive thought processes

•

Reflective leadership, practice of reflecting on leadership practices and keep focused on how practices
are effective or not and particularly of larger strategic initiatives

•

Rumination, the act of dwelling on negative self-referential thoughts

So where does this leave us. Cognitive reflection and reflective leadership have a bunch of research to back
them up showing generally positive outcomes and therefore are of interest to anyone looking to improve their
effectiveness and performance on the job (and in all areas of life).
So top tips are:
•

Take time each day to reflect on what has happened and what you need to do to achieve your big goals

•

Make sure you align your actions to your bigger strategic goals

•

Practice unbiased self-reflection

•

Note when you are ruminating and revert to unbiased reasoning

•

If you are susceptible to self-criticism, consider a gratitude diary

We do know that these will in part be guided by natural propensity, personality, to engage in self-reflection and
cognitive reflection. But we do all have a prefrontal cortex and can exert control over our behaviours and
thought processes. The prefrontal cortex is fresh first thing in the morning before the day’s activities have tired
you out, so the final tip is to engage in strategic reflection first thing in the morning before you roll your sleeves
up and get stuck into your day’s work●
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The Cognitive Reflection Test
The first cognitive reflection test is a short three-item test.

These items have quick intuitive response that are incorrect. Therefore, to get the right answer one must first be able
to identify and reject the intuitive response. What’s more, confidence in having given the correct response was similar
between those answering correctly and incorrectly. By the way, less that 20% of participants get all responses correct –
this testing is often done with university students in the US. Note also that increased time pressure and disturbances
dramatically reduced correct responses.
A longer version of the CRT has been developed by Toplak et al. (2014)

Overconfidently underthinking: narcissism negatively predicts cognitive reflection
This is the title of a 2020 paper relating cognitive reflection to other personality traits. This is well worth a read, but they
measure multiple forms of cognition, reflection, various forms of narcissism, impulsiveness, and overconfidence. The
big take away though was that those high in grandiose narcissism, claim to enjoy engaging in cognitive tasks, but are
massively high on overconfidence, and show lower reflective abilities and insight.
So those arrogant individuals who have a high regard for themselves and their superiority will tend to fall into thinking
traps more often but be overconfident in their abilities to avoid them and be unable to acknowledge and think through
how they could have made a better decision. Many people in business reading this will be slowly nodding their heads
having come across many people like this…
Littrell, S., Fugelsang, J., and Risko, E. F. (2020). Overconfidently underthinking: narcissism negatively predicts cognitive reflection.
Think. Reason. doi:10.1080/13546783.2019.1633404.
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Mental Health

The Third Wave - Mental Health
BY ANDY HABERMACHER
Reading time: about 7 minutes

The second wave was predicted by the experts – and so far the pandemic has played out pretty much as the experts
warned. There may be a third wave but with vaccinations underway, this should be largely minimised. However, health
experts have been warning for months now of the mental health issues that are arising and set to continue post
pandemic. On review this is not hard to see why this is the case.

At the time of writing, we are still heavily in the grasps of the second wave of the COVID-19 pandemic. With
mass and rapid vaccination programmes underway the end is in sight - but when that end is, nobody can say
for sure. Will there be a third wave? Maybe. But what most people do seem to be certain of is an increase in
mental health issues. Now I do have to say that's this has been predicted from the start and the mass of burnout
and mental degeneration has not quite materialised as predicted. In fact, some people seemed to be thriving,
with some reports showing that 10% of the population is in better shape now then pre-pandemic. That
shouldn't be as surprising as we might expect, after all the pandemic affects different people in different ways
and particularly with the rise of home working, we could expect a decrease in stress. Why? The reason being
research has consistently shown that commuting is some of the most wasteful and miserable time of a worker’s
day - so reducing or completely wiping out commuting is having a positive benefit on many people’s lives.
However, despite some positive news, the negative news is that the pandemic has on average had a negative
impact on mental health and this is likely to increase and will become apparent over the next months. The
reason is that the current situation can have dramatic impacts on emotional needs, and we can illustrate this
nicely with our SCOAP model.
For those who are not initiated in our SCOAP model you might want to read this academic review published at
the end of 2020 - in summary SCOAP is a robust academic model and summarises and consolidates needs and
well-being models proposed over the last century or so. It is in simple a meta-model of human needs and well-
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being. Klaus Grawe whose work we drew strongly on when developing the SCOAP model, indeed it was the
inspiration, stated in his book neuropsychotherapy that:

"This suggests that well-being depends almost entirely on the degree to which
individuals manage to attain their motivational goals”
This was based on his findings of his research, and research with colleagues that showed extremely high
correlations to needs satisfaction (i.e. motivational goals) and violations. Without going into the details, if you
sign up for a Brain and Behaviour course you can learn a lot more of the background into this, we can see that
needs violation is critical to mental health. With that in mind we can then analyse, with our SCOAP model, in a
structured way the likely and almost certain impacts that pandemic will be having on the individuals in and out
of the workplace.
Now it is important to note that these needs are personal. That means different individuals will have different
levels of needs motivation. For example, some people will require high Attachment with high affiliation and
high contact to people, other people will require much less social contact to be happy. This is why if we want
to measure well-being of an individual, we can only do this at the individualised level. We need to match need
satisfaction to a personalised ideal level, and fulfilment above this ideal level will no longer lead to an increase
in well-being Fulfilment below this level will lead to a decrease in well-being. What we also noticed in our
research was that intensity of needs plays a role i.e. needs that were rated as very important caused more
satisfaction or disruption in individuals.
The table below shows the potential impacts on the individuals during the pandemic and in workplaces and we
can see that there are many potential threats and negative outcomes. This will be balanced by an increase for
certain individuals in certain contexts. For example, those people living in cities with other people, and have
space to work from home, may find home working increases their well-being. Alternatively, those living in
cramped spaces with families who are not at school may find this could increase the stress during the workday
and lead them to being less effective. Similarly, those who live alone and are experiencing strict lockdowns may
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feel the lack of social contact as oppressive and lead to acute and chronic feelings of loneliness which can have
dramatic impacts on the brain and brain function.
What is therefore clear is that a potential third wave of mental health issues is going to be very varied and
diverse and very dependent on individuals and context. This is why many classic measures of well-being may
fail to capture this effectively. Our Balanced Brains Assessment (key pages to left), however, measures firstly
needs as outlined in SCOAP to a personalised level and therefore shows imbalances in need satisfaction at a
personalised level. This means we can measure individualised brain imbalance. We know from our previous
research that this matches strongly to vitality, wellbeing and mental health issues, as Grawe proved
previously. We can therefore give a prediction of how
balanced the brain is and therefore also gave a
prediction of risk of mental health issues from mild
too severe.
However, the risk of mental health issues is tightly
connected to many other factors but some of these
factors we can measure. For example, we know that
personality plays an influence. Research, for
example, has shown that sensitivity plays a large role
in mental disturbances. This is because sensitivity
actually measures the amount the system, the body,
responds to stimuli. In the case of needs imbalance,
this is a large negative stimuli and sensitive people
will respond stronger which will lead to larger
hormonal and emotional responses and therefore
impact well-being much more so than a less sensitive
individual. We noticed this, and some research my
collaborator Argang Ghadiri published in 2017
showed that taking into consideration sensitivity, we
could increase the accuracy of our model in
predicting mental health and vitality in the
workspace.
Therefore, by taking both of these factors into
account, personality and brain imbalance, we can
provide more accurate measures and predictions of
mental health in daily life or in the workplace. As we
know, and as we can see, the pandemic has had
multiple impacts on large parts of the population, it
would be irresponsible to ignore this. We do know
this can have different impacts positive and negative
but there is an overriding level of negative impacts
and this will have an impact on brains, brain function,
emotional responses, and therefore mental and
physical health. This may be a long tail event with
imbalances building up over time and increasing stress in the body and brain and leading to a slow increase of
mental health issues over a longer period of time. This will also be dependent on how long-term many of the
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impacts of the pandemic will be: economic situation, recovery of jobs, effective vaccination programmes, and
so on and so forth.
There have been some people who have predicted that the 20s will become a time for partying and celebration
similar to the swinging 30s that followed the Great Recession at the end of the 1920s. Seemingly this bottledup repression across society could lead to a releasing of this in a period of wildness - only time will tell.
In summary, based on our work into needs and the brain, we can be sure that there will be a whole host of
negative impacts complemented and balanced by a number of positive impacts but overall, we predict a
negative trend, and we encourage you to be proactive in managing this for yourselves and your business. If
you are in an organisational leadership position, we would strongly encourage you to take this very seriously
in your organisation because this will impact your people, your productivity and the health of your
organisation●
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leading brains Products

Balanced Brains Assessment
The Balanced brains Assessment is designed as a quick, effective, robust, and accurate way to predict brain
The

balance. This therefore helps individuals identify areas for improvement, build awareness, and encourage
self-management of issues. For corporations this is rapid way to identify stress, burnout, and mental health
risk in an organisation.

Learn more here: https://leading-brains.bit.ai/docs/view/kZFSEYgdosfkv0pL

Brain Balance Dashboard
The dashboard gives a quick view with our
unique single brain balance figure. In
addition, the brain balance chart matches
imbalance with personality modifiers - a
truly unique approach to measuring stress
risk.

Brain Imbalances
•
•
•

Emotional needs listed as SCOAP
Overall balance rated
Individual needs separately rated with
simple descriptive rating
Action points

Personality Modifiers
•

•
•

•
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Learning Brains

The Underestimated Role of Worldviews
BY ANDY HABERMACHER
Reading time: about 6 minutes

Many educational paradigms have look at the brain and learning, and also have considered mindsets. But these are
all summed up in the way the brain builds a worldview which exerts a continual pull on all aspects of life and learning.
Understanding this can lead to better educational interventions.

The

marshmallow experiment is one of psychology's most famous experiments. The marshmallow
experiment, as a reminder, is designed to show cognitive control, or rather, delayed reward gratification. The
experiment goes as this: a child is placed in a room with a marshmallow in front of them, they are then
instructed by an adult that the adult is going to leave the room, and the child can choose to eat the
marshmallow now, or not eat the marshmallow, and if the marshmallow is still there when the adult returns,
they will get another marshmallow as a reward. This gives the child two marshmallows, double their original
circumstance, if they manage to exert the cognitive control to resist the temptation of eating the juicy
marshmallow placed in front of them.
There have been many variations of this experiment and many amusing YouTube videos to back them up. For
example, see this one. The videos are amusing because we see sweet children struggling to control their desire
and impulse to eat the marshmallow and employ a number of amusing strategies. So far so good. Where the
experiments become more interesting is correlating them to later academic or life success. The original
experiments showed that those children who could resist the marshmallow, or sweet, enjoy much more later
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life success, such as higher
income,
higher
academic
achievements,
better
professions. The relatively simple
logic, based on brain functioning,
is that the cognitive control
required to resist immediate
gratification, is similar to the
cognitive control required for
many aspects of life such as
studying, and waiting and
working for a bigger reward later.
There is a whole bunch of truth in
this hypothesis.
However, a new twist to this
experiment has raised some other issues and this is relevant for education and schooling. It also neatly
highlights the extremely powerful pull of worldviews on many aspects of our lives. What the new variation of
this experiment did, was to manipulate the perceived trustworthiness of the adult giving the instructions. To
do this the study designers allowed the children to see the adult break a promise to another child. In this case
the adult promised to bring the other child a set of colouring crayons but forgot or failed to do so. In the cases
where the child had seen the adult instructor failing to fulfil a prior promise their completion of the
marshmallow task plummeted in contrast to the trusted situation where the completion of the marshmallow
task was in line with previous experiments.
This now adds a piece of real-world information to the task i.e. a trusted partner. What we can see is that in the
case of an untrustworthy partner it is probably better to dig into the marshmallow right off because there is no
guarantee of a second marshmallow, so why bother going through all that effort of resisting temptation. Why
not just enjoy the marshmallow while you can. Therefore, we can see that's the seemingly logical concept of
reward gratification is modified by the concept of the reward expectation and these two, in part, fight it out.
This is interesting because previously the concept of cognitive control or reward gratification was seen as a
simple logical step. It is better to wait for more reward. But in the real world there are many other influencing
factors such as the above example of trust, expectation, and change in the future. In differing circumstances
scoffing the marshmallow immediately and not waiting for a potential second one, may be the strategic, logical,
or better decision. What's more, we can see with the above experiment is that perception plays a large part in
this. Indeed, we have no idea of how much perception played a role in the original experiments. Were those
children who exhibited high cognitive control trusting individuals who trusted the institutions, the teachers,
and society, and so were more willing and able to engage in delayed reward gratification?
This now becomes important when we look at education and particularly at education in deprived areas. There
is a whole separate discussion on the impacts on the brain of poverty and the underlying stress this has been
shown to exert on brain development, but we will leave that for another article on another day. In this article I
would like to focus on the worldviews because these are, I believe, massively underrated in educational
contexts. In this example we can see a simplified worldview of trusting teachers and institutions and not
trusting teachers and institutions. It seems that some of the factors influencing education in deprived areas
derives from worldviews as much as, or rather than, ability, or other deficits.
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First off though what is a worldview:

A worldview is a way of describing the universe and life
within it, both in terms of what is and what ought to be. A
given worldview is a set of beliefs that includes limiting
statements and assumptions regarding what exists and
what does not (either in actuality, or in principle), what
objects or experiences are good or bad, and what
objectives, behaviors, and relationships are desirable or
undesirable. A worldview deﬁnes what can be known or
done in the world, and how it can be known or done. In
addition to deﬁning what goals can be sought in life, a
worldview deﬁnes what goals should be pursued.
Worldviews include assumptions that may be unproven,
and even unprovable, but these assumptions are
superordinate, in that they provide the epistemic and
ontological foundations for other beliefs within a belief
system.
(from Koltko-Rivera 2004)
That indeed is a pretty comprehensive description, and we may now begin to understand why worldviews are
so powerful. One way to think of the brain is that it builds an operating model of the world and then applies
this to all subsequent behaviours. Obviously early experiences in life will have strong influences on this
operating model. Therefore, all our subsequent behaviours, intentions, and thoughts pass through this and are
filtered by and squeezed into this operating model.
Consider the concept of mindset that Dweck proposed and gained immense popularity and was considered an
epiphany by many people. Growth mindset being a mindset exhibited by those people who believe in growing
and development and see the world as adaptive and changing and themselves also. These people are more
likely to engage in positive educational behaviours and keep learning in life. In contrast the fixed mindset as
seeing the world as fixed, as good/bad and right/wrong leading to inhibited growth. This is a good model
(though research has shown it is not as impressive as initially claimed) but also another story for another day.
The problem with this is that this mindset is a part of a worldview which is whole larger operating model of the
world – who to trust, concept of right and wrong, future expectations, where do I fit in the world?
We will explore some of the concepts of worldviews in later issues - it is a big area – the review by Kolko-Rivera
dig into the complexities and details of this (it is the best review I have found to date). But for now, it is important
for educators, particularly those in deprived areas to understand the concept of worldviews, how we and
children develop a view of how the world operates. This raise the stakes in these areas of first and foremost
being a trusted person as well as focusing on educational issues. In fact, by being a trusted person, and building
this worldview, teachers are trusted individuals, you may be doing some kids a bigger benefit than improving
their maths grades●
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Healthy Brains

Take a Walk on the Wild Side
BY ANDY HABERMACHER
Reading time: about 6 minutes

Walking has been shown to be one of the most effective ways to get exercise and when we look at the neurological
impacts, they are pretty impressive. Combine this with exposure to nature and we have an even more potent tool for
boosting health.

When I speak at public events there are always guaranteed to be two types of questions that I get. One will

be on certain mental disorders, normally from a member of the audience who has a family member with a
specific disorder. Two will be something to do with healthy brains. This second one may be guided by current
trends which may vary from eating nuts, omega-3 fats, meditation, or any number of other trends or recent
news reports. Many of these trends or news stories are based on research and therefore have some element
of truth in them. But as many of you know I always like to take a step back and look at the big picture - I think
of what the actual biggest impact is on an individual and an individual’s brain.
One of the most striking things is that often simple things have large impacts. Apologies this is sometimes a bit
“boring”, no hype here. And the simplest of them all is probably walking. This is probably nothing new to many
of you readers, but let's review the research anyhow just so you understand how powerful and how impactful
this is, and the dramatic benefits for your brain. I also claim that by taking a few adjustments and combining a
couple of other elements, such as nature, we can boost the positive benefits even more and this has well
documented and powerful impacts on your brain.
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Shane O’Mara is an Irish neuroscientist who has written book on the power of walking “In Praise of Walking”.
Many of the benefits are the benefits we can see from physical exercise in general. The most dramatic of which
is an increase in something known as Brain-Derived Neurotrophic Factor (BDNF). It is a mouthful to say but
when neuroscientists talk about BDNF it means brain growth. BDNF is the brain’s growth hormone so when
more of this is released it means bits of your brain are growing. Similarly, neurogenesis in the hippocampus is
shown to be promoted by exercise. Why is the hippocampus important - well this is often considered our
memory centre – or at least a part of the brain that is critically involved in memory consolidation. But more
than that the hippocampus and closely related regions are involved in spatial orientation and positioning.
Walking is uniquely coordinated in human beings because of our bipedal gait, walking and balancing on two
legs, which we do effortlessly but requires immense brain control and coordination. Another aspect of walking
is that it activates theta waves – these are brain waves which are also strongly correlated with learning and
memory consolidation – but also creativity. It is no surprise that many people colloquially report having their
best ideas when walking the dog (or under the shower). Research has indeed shown that low level activity is
indeed best for creativity. Just the right level of stimulus.

There are other obvious benefits such as increased blood circulation but also release of Vascular Endothelial
Growth Factor (VEGF), another mouthful, that helps to grow the blood vessels to supply the brain with blood
and nutrients. Not to mention the role of exercise in increasing immune responses and strengthening the
immune system.
Though a lot of the research into the brain has been with exercise such as running and cycling. There has been
a bunch of research that specifically shows the benefits of walking. Not only that but walking has been shown
to be an effective form of exercise matching many other forms and it can be as little as six miles a week to have
an effect reports Kirk Erickson who has done substantial research into exercise – including into the ageing brain
for those of you like me who are pushing along in the years! More than that, brisk walking is considered, by
some, such as Praet, to be one of the most effective fat burning exercises and may be a better prescription for
those trying to lose weight because of its ease. And finally, and this is good news, accumulating short bouts e.g.
in 3-minute blocks in one study by Miyashita et al., is just as effective as going for a longer walk of 30 mins. In
fact, more recent research into fat metabolism showed that getting 8’500 steps a day throughout the day
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increased fat metabolism on a subsequent 1-hour block of jogging. Maybe no surprise but the real surprise is
that those who got 5’000 steps a day or less had muted fat metabolism when doing the 1-hour jog. This is
important because it means that exercise itself may not be enough but that constantly getting one’s steps and
being active is just as, or more important.
So, the simple tip is walk often, and regularly throughout the day even if as short as 3 minutes at a time.
Now to add an additional twist, we can add coordination. This activates the brain more so than walking on flat
and stable surfaces. So, walking in the countryside and on uneven surfaces has also been shown to be more
stimulating and has higher health and cognitive benefits.
The benefits of being exposed to nature and green environments is also compelling. Longer times spent in
nature is strongly associated with well-being. What may be more surprising is that short walks in environments
exposed to more nature vs. more urban environments also stimulated an effect – an additional surprise is that
this was not predicted by the study participants themselves, reported by Nisbet and Zelenski in 2011. These
benefits can be reaped after as little as five minutes according to a 2018 study. A large-scale study in England
by Garrett et al. also showed that living near the sea had large benefits irrespective of wealth or education.

The benefits of nature are more than just elevating mood though the impacts of reducing stress (yes, a
reduction in cortisol has also been measured) and related hormonal pathways and shouldn’t be
underestimated. The benefits extend to improved cognition, attention, creativity, and problem solving – a short
walk in nature therefore has a restorative effect – resetting cognitive function. Other benefits seem to include
improved vision in children with constant exposure to outdoor environments, not to mention doing outdoor
activity at recess.
A further benefit is improved immune system functioning. There are a number of mechanisms at play here.
One study of Japanese forest bathing reported increased activity in Human Natural Killer Cells, key cells in
immune function but also notably in combatting cancer. An additional factor is that of the microbiome of soil
and the beneficial impacts of this – most research has singled out children and the benefits they gain from
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exposure to nature’s microbiome. Admittedly, being in nature and rolling around in the soil are not one and
the same thing and we adults may be less inclined to do that – come on oldies, let yourself go and have a good
roll in the dirt. New Scientist also reported in 2015 that the country air might be good for us because it is slightly
poisonous!
This all points to walking in nature given you a double whammy in terms, of health, wellbeing, and cognitive
function. Now for those with office jobs in the city, long walks in the countryside during the day are not an
option (but maybe from the home office). But just getting some exposure to green environments such as a
local park has surprising benefits not to be underestimated. The other big take away is that small bouts of
walking regularly through the day have surprisingly large benefits irrespective of environment.
So, to summarise:
•

Walk regularly and often (really regularly, and really often)

•

Walking can easily replace other forms of more strenuous exercise such as running or cycling (but keep
doing them if you enjoy them!)

•

Small bouts, as much as feasibly possible

•

Aim to get at least 8’000 steps a day but preferably upwards of 12’000

•

Walk on uneven surfaces if possible

•

Get exposure to nature and green environments (or waterscapes)

It must be noted that walking is the easiest and cheapest form of exercise. You can do it almost anywhere,
almost anytime, dressed in almost any clothes, and still reap the benefits.
Hopefully this has convinced you to take a walk on the wild side. Your brain and health will thank you●
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Revising SCOAP Needs
With the publication of our preprint end of 2020, we have formulated a detailed and updated version of SCOAP
and given more rationale and analysis behind this.
You can access the Preprint here: https://psyarxiv.com/dkbqa

leading brains Review
Well, you are and have been reading it. See my rationale in FAQ section. In short this is a way for those
interested in applying neuroscience, and neuropsychology in business and real-world contexts, this is the place
to be informed. It ties in strongly to SCOAP and other research I have been, and am working on.
Updates and latest research will be announced here first.

Online Courses
For 2021 all course on HBF and SCOAP will be put into a new online format. At the time of writing the Brain +
Behaviour Module 1 is currently online, and I plan to completely review, and update, all modules at the rate
of one per month.
SCOAP Coach 1: end of February 2021
Neuroleadership 1: end of March 2021
HBF Assessments: end of April 2021
Brain + Behaviour 2: end of April 2021
SCOAP Coach 2: end of May 2021
Neuroleadership 2: end of June 2021
Brain + Learning: end of July 2021
Brain + Behaviour 3: end of August 2021
SCOAP Coach 3: end of September 2021
Neuroleadership 3: end of October 2021

Current prices are set at $170 per course with and additional $70 for those who want certification.
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Assessments
We released the Balanced Brains Assessment at the end of 2020 which measures brain balance in the
workplace. This uses SCOAP theory to match emotional needs imbalance but uniquely also matches this to
personality modifiers. You can learn more here:
Our current Assessments Portfolio

HBF Individual Personality
Assessments and reports using the HBF personality framework (probably the world’s most comprehensive
personality assessment) – detailed, and including third-person ratings, stability ratings, and leadership levels
(in full report).
Reports can be ordered in 3 levels of detail:
•
•
•

Brief
Baseline
Full

Two contexts can be chosen for reports
•
•

Corporate
Education

Team Cohesion Reports
Reports can be ordered in 2 levels of detail:
•
•

Brief
Baseline

Two contexts can be chosen for reports
•
•

Corporate
Start-up

Balanced Brains
Reporting on individual brain balance. For details see: https://leading-brains.bit.ai/docs/kZFSEYgdosfkv0pL
Collective anonymised reports available for corporations

Agile Mindset
Reporting on different types of agile mindset.
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Content Expertise
As part of my 2021 strategic focus, I will be focused on delivering content expertise to corporations and other
training, development, coaching, consulting organisations.
My unique and deep knowledge in the brain, behaviour, cognition and, importantly, how this fits together can
help individuals and organisations refine their knowledge, know-how, products, and services.
You can learn more here: https://leading-brains.bit.ai/docs/view/E0UPDODYfTn5elPn
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FAQ
What’s special about leading brain Review?
It provides uniquely focused content combining neuroscience, cognitive neuroscience, neuropsychology, and
psychology, in organisational and society contexts, consolidated into one coherent issue and interlinked issues.
Based on rigorous science but readable for the average educated person.
Can I share this information?
These articles are for you the subscriber – this is designed as limited, special information to give you value.
However, you may want to share this with others particularly to guide and influence on themes that may be
relevant (such as your boss or team at work) and the rules of engagement are: you can share one article with
up to 5 people who you may think are interested. You cannot share the issue - it’s a small outlay to buy it for
those who are really interested. Do not share with large groups of people. And obviously don’t post these
articles in public forums (I publish one article each month in Medium as a freebie to the world).
Why are subscriptions limited?
A long story but the short answer is I believe this information is best suited to a small group of people with the
right mindset and focus. I want to focus on providing great content and not on marketing, managing social
media, and trying to sell myself or my ideas. I decided the best way to do this is to limit it to a smaller group of
people who value the information and content. The nature of this is also closely related to my work on the HBF
and this is naturally suited to a small group of “insiders” who can fully appreciate this.
Thanks for being a part of this
Can I write an article for leading brains Review?
The rationale for this publication is that the themes are neatly linked together and matched to the latest science
and balanced reviews of content. It is therefore a personal project and baby, and linked to the knowledge sitting
in my head, my writings, research, and musings. I am not averse to other authors, but it must fit in seamlessly
with the themes, the science, and standards.
When is it published?
It is published once a month, but dates may vary slightly: normally from 20th-28th each month.
Can I have this in hard form
This is only published in electronic form, but you should be able to download this to PDF and print if you so
wish. Remember not to distribute to others (see article sharing guidelines above).
Can I make comments, or add information?
Yes, you can make a comment, add information, or note any inconsistencies, or errors with this form here.
Can I request article themes, or topics I would like to see covered?
Yes please! Make a request here.
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