
  

Learning 
A Straw-Necked Ibis alights on the horizontal metal arm that operates the drinking fountain. It’s an 
untidy landing; wings beat frantically, it plonks, grasps, wobbles … and settles, folding the wings. 
Body weight activates the tap. Water flows, the bird drinks. It’s learned the trick through experience – 
probably by chance. A human might have learned the same way; or worked out the mechanism 
through logic, knowledge and observation. 
The essence of High Effect training lies in outcomes. Piloting competencies that are more 
strongly developed mean the pilot is safer. Insofar as learning is the instrument that will get 
you to that objective, it’ s a good idea, before starting, to be aware of the mechanisms 
involved in human development. That is, you need to know about Learning. 

Know How You Learn 
By the time you get to where you are thinking about flight training (or re-visiting earlier 
learning-to-fly), you will have already done a lot of learning. Some was easy, some not. By 
and large, you did it because you had to, and you don’t remember how it happened – though 
you may well recall what happened. 
Flight training is as tough a challenge for the learning apparatus as there is. The trainee – you 
– will operate that complex machinery of learning. Sure, you’ ll get help from instructors, but 
in the end, it’ s an entirely personal experience. You can only get the best from it if you know 
what is going on. And you’ll be better off yet if you know all that before you even start.  
Any bird can learn without knowing how. Humans, too, can acquire skills autonomously – 
through trial and error. (EG, it’ s how you learned to walk.) But the most potent form of 
learning is that which is thought-through as it takes place. That is, you are aware of what is 
going on as it is going on. Only thus is true High Effect achieved. 
As so much of your past learning has taken place without your being aware of it, the human 
attributes you need when learning-while-aware are probably under-developed. The necessary 
competencies are, like rarely used muscles, in an unfit state. Reflecting back on past learning 
experience is an essential precursor to your ability to bring those attributes to a fit state. That 
is, to work up your “ learning muscles” , you need to be able to identify them.1 
But that’s just the start. You’ll also need to know what to do to strengthen your learning 
aptitude. 

Some Thoughts on Learning 
As noted, you’ve acquired lots of learning without your being aware of it. Indeed, we’ve all 
picked up heaps, but not necessarily reflected on the processes through which it was: 
•  gained (from your point of view, as learner), and/or, 
•  administered (from the viewpoint of the trainer or teacher).  
High Effect learning relies greatly on your competence as your own instructor. (In pedagogic2 terms, 
you become an autodidact3.) You need to know the learning processes that were functioning when 
you gained competencies, for in no other way can you come to grips with the work you need to do to 
ensure you are a proficient learner.  

                                                
1  As is advisable before any fitness training, it’s a good idea to check on the current state of fitness. You 

measure progress in such ventures by knowing how things were at the start. For a range of options for 
commencement “fitness tests”, see: http://www.linklearn.com.au/redflag/2 IPT Selection.pdf 

2  http://en.wikipedia.org/wiki/Pedagogy 
3  http://en.wikipedia.org/wiki/Autodidacticism 
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Learning – The Implement 
We’ve all done so much learning – yet we know so 
little about how it happens.  
Let’s say you’re about to get someone to mow a lawn. 
You’d make sure they know all about the machinery to 
be used. Not only do you want the job done well, you 
don’t want them to get hurt (They’ll sue.) 
So you teach them how to use the mower.  

The Lesson 
Your instruction might include: 
•  Awakening awareness of difference between 

four- and two-stroke cycles; importance of 
right fuel, appropriate lubrication discipline.  

•  Starting the engine, cold or hot, turning it off. 
•  Throttle handling for long/short grass.  
•  Setting the cut height for a good job. 
•  Noise and neighbour issues. 
•  Care and maintenance for longevity. 
•  And on and on the normal operations briefing would go.  
And then you’d deal with emergencies. You’d be sure to point out the hazards – and 
precautions against their causing injury – don’ t put your hands or feet near the whirling 
blades! … the exhaust pipe gets hot … and so on … very thorough, detailed and 
comprehensive training on the lawn mowing implement. 
But what you did not do was to, at the outset of an important learning experience (you are responsible 
for): Ensure comprehension of the way the learning apparatus operated.  
When you delivered the getting-to-know-the-mower lesson, you focussed on the mower as a 
device. The instruction itself was a pre-mowing exercise. At no point did you mention the 
brain in the pre-learning preparation.  

Thinking About Learning 
We do it all the time … throw people into skill or knowledge use situations, right throughout 
their lives, and never give them the slightest comprehension of how it is that their learning 
machinery – the brain – absorbs the skills and knowledge we’ re teaching. And as to hazards 
and emergencies – well, we generally forget about them, too.  
If you were learning to fly things would be different, up to a point. Because aviation is so 
intolerant of defects and errors – you’ re up there and if the engine stops you will come down 
– you will get to learn lots about the things that might go wrong and how to minimise the 
possibility of their happening. But you still won’t hear much about how your brain functions, 
either normally or in an emergency, when it engages in the learning process.  
It’ s indeed odd. We all acknowledge that, to use a lawnmower well, it’ s best of we known all 
about it. It’ s equally the case that, to succeed with a new learning challenge, you’ll get your 
best chance for results if you know how the relevant machinery functions.  
So let’s get on with redressing a major omission from your life – learning about learning. The 
repository of learning is your brain, and Brain Imaging helps describe how it works. 
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Learning & The Brain 
A personal note: I came across Neuroscience after 
a colleague had a terrible stroke. He was severely 
impaired, physically and mentally (cognitively). 
Rehabilitation was a huge challenge – an exercise 
in learning. It was re-learning, actually, like how 
to walk again, to control body waste disposal 
functions, and on and on. It was a long list and the 
going was obviously going to be tough. He didn’t  
want to cooperate, at first, refusing to respond to 
the therapists at all. I’d  been his flying instructor, 
and asked if I could try something. Anything!  said 
the therapist. So I put on the instructor tone and 
snapped out commands – “Sit up straight.” That 
worked. I tried some aviation stuff, like, “ Check 
your right three o’clock,”  and his head swung 
around to look to the right. And so on it went for 
that session, and many more to follow. (I looked 
after him, in this role, two days a week for the next 
six years.) 

It’ s a sad truth that so much of what we 
know about brain functions has come to 
us through the treatment of people with brain injury. (Of late, normal function has been 
studied extensively, but it’ s still a neophyte field.) We know, for example, that impairment to 
the Frontal Lobes affects, inter alia, decision-making. My mate’s injury was in that region. 
In the morning, he wouldn’ t start a routine – get out of bed, shave, anything – without being 
prompted. “Need to shave, Joe.”  Then he’d be off. And he wouldn’t stop. If you walked away 
(you soon learn you can’t), he’d still be at it 20 minutes, an hour, later. Just as he didn’ t sense 
the prompt to start the necessary activity, he couldn’t sense when he done enough. And so we 
gain insight into decision (and associated Situation Awareness processing and role of 
emotion) – from impaired people – and find the knowledge immensely valuable in general 
application (though the connections are not yet widely known).4 
Nonetheless, you can work some of it out for yourself. There are readily available (and free) 
sources such as the US Society for Neuroscience. And it’ s not about do-it-yourself brain 
surgery. It’ s about how the thing works in learning (and operating) skills and competencies. 
Injury to a brain forcefully tells us about normal function, things we daily take for granted. 
Rehab is re-learning. It’ s tough going, with Frontal Lobe injury, as the learning functions 
themselves are impaired. But learning is a challenge at the best of times, and harder to 
achieve when the desired competencies are complex – as they are in flying. Knowing how the 
learning machinery works will help you overcome the learning challenges aviation presents. 

Learning and the Brain 
The brain “stores”  learning through a process of cellular modification. The baby is delivered 
with little or no stored learning. It straightaway starts acquiring it. The “programs” that are 
our skills and knowledge are “saved”, in the learning process, through physical change in the 
Neural Synapses. It’ s a complex question, and dealt with in more detail later in this article.  

                                                
4  Check Damasio’s writings, for example, his Descarte’s Error. http://en.wikipedia.org/wiki/Descartes'_Error 

http://web.sfn.org/content/Publications/BrainFacts/brainfacts.pdf 
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For now, so as to not get too distracted, it’ s enough to know that the process of “ recording” 
skill and knowledge “programs” is effected in actual physical change in the Neural Cortex 
(or “grey matter” ). Before learning-storage, the grey matter is foamy and soft. Once programs 
have been recorded in a given location, the cortex in that place becomes thinner and tougher.  
The graphic is from a Scientific American magazine. It shows the brain changing as 
learning accumulates, starting as a young child (top left). The cortex at this point is mainly 
unused – and in that soft, foam-like state. Over time, the memory capacity is used up as more 
learning is imprinted into the cortex. By early adulthood, all available space is used up. From 
that point onwards in life, new skill learning is only achievable by modifying existing skills. 
(Knowledge is stored elsewhere – around the Hippocampus. There is no equivalent “upper 
limit”  to knowledge learning – short of the effects of age or Alzheimers.) 
 

 
Know your way around your brain: In these images, the Frontal Lobes are facing left. The Visual 
Cortex – where vision processing takes place – is at the brain’s rear. Visual proficiency develops 
early. The Motor Cortex – limb movement, eye-hand coordination – is in the centre. Learning into this 
region, again, starts early. The learning sequence is logical. It starts with survival routines (getting 
on with Mum, physical mobility) and then moves to acquiring the less important stuff. The last skills 
stored are those used in socialising – the precursor to reproduction. (In Nature’s view, reproduction is 
merely the system for perpetuating the species.)  

Skill Learning Storage 
Most of us know that skills are stored, by category, in different areas of the brain – and 
maybe that knowledge is lodged in the area around the Hippocampus. The motor cortex 
shown above is where your walking and moving skills are lodged. If a stroke disables a part 
of your motor cortex, the skills stored there are lost. No amount of attempted training will get 
the re-instated. That is, the organisation of the brain is such that the motor skills could be 
imprinted into another area.5 

                                                
5  You might hear to the contrary. The concept of “brain plasticity” is sometimes invoked; wherein the damaged 

brain can shift important skills into less important areas. It’s a nice thought – but doesn’t happen. Take it from 
one who did 12 months in the stroke rehab ward and five more years helping a stoke victim.. 

Frontal Lobes Motor Cortex Visual Cortex 

Brain scans can map the brain’s development with exquisite clarity. This sequence shows 
learning being “imprinted” into the Neural Cortex from age 5 to age 20. Skill imprinting – the 
“program recording” process of learning – occurs through physical change to the cortex. 
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Mapping the Working Brain 
At survival school they’ ll tell you that 75% of the heat lost from your body exits via your 
head. That tells you how much blood flows through the cranium, to feed the brain. (A tough 
cognitive workout is as demanding as a physical endurance test.) Brain scans let you see the 
work going on. The more colour in an image, the greater the brain activity. 
Heat in your head originates in cognitive work. To do its job the brain needs an energy source 
– sugar – and the means to burn it – oxygen. They are carried in the blood. More work 
demand, greater blood flow. When demand kicks in, blood pressure and pulse rate increase. 

The blood also conveys biochemicals that 
assist in cognitive function. (Enjoyment of 
a glass of wine is a clue to a chemical able 
to modulate brain function.)  
PET – Positron Emission Tomography – 
scans show areas of brain function. PET 
starts with radioactive (Positron-emitting) 
water injected into the blood.  
Areas of activity in the brain demand fuel 
and oxygen, so they get higher rates of 
blood flow in and around the working 
zone. The radioactive blood is giving off 
Positrons. Radiation is greatest from the 

areas at work.  
Note that thinking occurs in the Frontal Lobes. That is also where you process Situation 
Awareness. That is, intelligent awareness is a product of thought (as opposed to instinct). 
In a PET scan, a network of sensors on your head picks the areas where radiation is highest. 
The radiation is coming from the blood. The zone of highest brain activity emits the most 
radiation. The sensors feed into a computer imaging system.  
Different parts of the brain perform different functions. Hearing is processed not far from the 
ears themselves. The Visual Cortex is right at the back of the head (Reading). Thinking 
operates from in the Frontal Lobes. (As before, thinking includes producing Situation 
Awareness – “ What’s going on?” ). In each case, the active area is not alone. There are small 
amounts of activity in other places, but they are not as lively.  
Magnetic Resonance Imaging (MRI – sometimes called functional or fMRI) does a similar job to PET. 
It is more precise as to location, though less flexible for observing specific activities while they are 
operating. (You’re encased in a huge cylinder as opposed to sitting on a chair.) Electro-
encephalograph is another. It simply listens to the radio waves emitted by neural function. That is, the 
actual working of an active area of the brain generates tiny electrical currents and they emit radio 
signatures for as long as they are active. 

Synapses in Action 
Whatever the system recording the brain activity, the source of the message being read is one 
or more clusters of Neural Synapse. (While the synapses are functioning, of course – at rest, 
they emit nothing.) In brief, the synapse is a junction between nerve strands in the brain. The 
Central Nervous System is like many wiring networks. Small, fine, strands reach out to the 
extremities. They progressively join to form larger and thicker nerves, which eventually link 
to the main “ trunk cable”  or spinal chord. At the brain’s end, the nerves branch out again to 
connect to that part of the “central computer”  that will process their “messages” . 

Hearing Reading 

Speaking Thinking 
PET Scans – (Frontal Lobes face left) 
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Within the brain, the network of nerve fibres feed discrete signals to receiver areas – those 
zones designated by Nature to process the message type – such as, motion (motor cortex), 
vision (visual cortex), and so on. There are billions of synapses, grouped in this way to meet 
specialised processing needs. Individual synapses acts as switches, rather like a computer’s 
transistors. The “switch” function is performed at the “synaptic gap” or “cleft” . Electricity 
will not cross a gap, so the impulse stops there – at least until a “crossing system” operates.  
That takes the form of a biochemical – a Neurotransmitter – released on one side of the Gap 
by the presence of the electrical charge, crossing the Gap. As the Neurotransmitter molecules 
are absorbed on the other side of the Gap, the chemical triggers an electrical impulse identical 
to the one that had arrived at the other side, to begin the action. The learning process involves 
many repetitions of the crossing, until the synaptic reaction is instantaneous (learned). That 
process of “ imprinting” is what causes clusters of synapse to become leaner, and the cortex in 
that area to become tougher and thinner. 
 

 
 
The graphic shows the brain end of a nerve. To take touch as an example – the other end is in a 
fingertip. A finger contact results in an electrical signal racing along the nerve. When it gets to the 
Synapse, it encounters a gap (or cleft) and can’t keep going. The electrical charge (++) arouses 
movement of little vesicles (sacs) of a biochemical known as Neurotransmitter. The vesicles travel 
down the nerve and cause pores to open. The Neurotransmitter crosses the gap and is absorbed on 
the other side. 
At the instant of synaptic operation, an electrical signal is generated – 
a replica of the one that had arrived on the other side. The electrical 
pulse sends out a radio-like signal spike. A series of these form brain 
waves that can be detected. The synaptic action also needs energy and 
a source of the Neurotransmitter – all to be supplied by blood.  It is 
the higher blood flow, called upon to support synaptic action in a 
given zone of the neural cortex, which shows up in PET scans. 

Synapse 

Synaptic Gap 
or Cleft 

Vesicle 

Neurotransmitter 
molecules 

Finger touching something generates an electrical 
signal that flashes along the nerve to the brain. 

Signal 
“Spike” 
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The Synapses and Learning 
There are three modes of synapse response to a sensed stimulus – before, during and after 
learning. The pre-learning synapses are unused. You can see them in the paler areas in the 
Scientific American graphic on page 4. They’ve never been exposed to the stimulus it’ s their 
role to recognise. The baby is borne with very few experienced synapses. 
Accordingly, when a cluster of the synapses is first activated – by sense of touch, to follow 
the example – its unused state means it responds slowly. The pores have never opened before, 
and it takes a number of repetitions to exercise them and accustom them to their remembering 
role. That’s why repetition it the essence of learning.  
And it doesn’t stop there. The ability of the pores to open rapidly, in recognition of a known 
stimulus, will atrophy with under use. It doesn’t take long. Astronauts need only to spend a 
few weeks in space to begin to lose the ability to manage basic functions such as walking. 
Continuous reminders are needed to retain synaptic flexibility and responsiveness. That is, 
exercise is essential to skill retention – and quality of performance. 
 

 
The synapse on the left is unstimulated. A number of activation repetitions are needed to 
embed the learning role assigned to that part of the brain. Continual exercise is needed to 
keep the learned capability in good working order. Some more brain images will show more 
about the learning function.  

Brain Imaging & Learning 
The next two pictures are from http://www.sfn.org/index.cfm?pagename=brainBriefings_brainImaging: 

Once again, the imaging technology is PET, and the 
subject is facing the left side of the page. 
In this case, an adult is learning a cognitive skill – a 
new language (say, English speaker learning French). 
This image shows the brain at work in the early stages 
of tackling a learning challenge. Two areas of the brain 
are in action: 

•  The Frontal Lobes are busy. That’s because the whole task is being thought through.  
•  Also active is the zone around the Hippocampus, where knowledge is stored. It’ s the 

dictionary being accessed as the thinking through process matches, word-by-word, the 
new language version to the old.  

1 
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People who have mastered more than one language say that fluency becomes possible when 
you stop having to think through the challenge of one-word-at-a-time selection. (It’ s the same 
with many skills. You simply can’t perform them while thinking through the process. The golf 
swing is but one example.)  
In this image, the learning has taken effect and our subject 
is using the new language easily. Of course, continuous 
practice will be needed to maintain fluency. 
This scan is taken after fluency. Note that the Frontal Lobes 
are not involved. There’s no more need to think through.  
Also, the location where the action is taking place has 
shifted. The skill is now operated from those parts of the 
neural cortex reserved for speaking and hearing words.  
Another point to note is the absence of activity in other parts of the brain in each case. The 
degree of concentration required in the learning stage is high, so much so as to precluding 
parallel tasks. Once the skill is thoroughly learned and practised, parallel activity is possible. 
When more than one skill is being operated, priority is accorded to each. Multi-skill function 
is discussed later. 
There’s no end to examples of the implications of multi-skill operation. The passenger who sees 
things the driver does not is a common experience, especially as your average human can’t keep 
advice to his or her self. Less obvious is the mobile phone conversation while driving. For as long as 
neither function requires undue concentration, it’s OK. But if, say, the conversation becomes difficult – 
an argument develops, perhaps, or you need to recall and discuss complex technical concepts  – then 
trying to do both things is impossible and driving safety is seriously compromised. 

Learning and Stress 
Finally, there is a lot less neural activity, overall, in the 
proficient state (2). The skill is running easily. 
When the new challenge is first being tried, it’ s awkwardly 
done and the neural activity (1) is far greater in extent and 
intensity than after the skill is mastered. That means that 
when learning (or thinking through anything, for that 
matter) the brain consumes more energy.  
As before, the necessary fuel and oxygen (and, in these 
cases, supply of Positrons) are supplied in the blood flow. 
A higher burn rate is made possible by increasing the flow 
rate (and made visible by the Positron emissions). Your 
metabolism provides for increased blood supply by 
increasing your pulse and respiration rates and  
You can relate to this. When learning a new skill you can 
feel the increased metabolic rate. Of course, a high 
metabolic rate – blood pressure and pulse rate increased – is also a stress response. In other 
words, new learning is more stressful than doing nothing.  
Because children are involved almost continuously (while awake) in learning, they are 
accustomed to the higher stress factor and neither notice it nor process it as discomfort. To 
them, it’ s normality. 
Adults are less practised in learning, so they do notice the stress. It’ s why drop out rates are 
so high in, for example, adult learning classes. The same factor accounts for poor application 
to fitness exercise programs, and so on. 

2 

2 

1 



© Error Management Systems Australia Nov 2007 9 

There’s more to the adult learning problem than just stress side effects. Noted earlier is that 
Nature’s design has us learn vital skills first; and, by puberty’s end – onset of adulthood – all 
available synaptic space has been used for skill storage. Significant consequences for adult 
learning are: 
•  Any new learning attempted is interpreted as a challenge to existing skills and is therefore 

fiercely resisted lest it displace earlier learning. They were learned first as they were more 
important in the scheme of things for life, like survival. The resistance operates below the 
level of awareness, except for the fact that the stress effects provoke discomfort. 

•  Insofar as there’s no virgin synaptic territory to modify to store the new learning, the only 
way and adult can acquire new skills is by harnessing similar skills into working teams. 
The cricket swing as the basis for a golf swing is a familiar example for many. The neural 
demand required to assemble and control teams of old skills is far higher than any other 
form of learning, and so, again, the stress factor is prominent. 

•  Finally (and there’s more on this later), the main effect of stress on skill performance is 
unlearning. It’ s as if you are pushed down the learning ladder to early childhood – eye-
hand coordination, for example, deteriorates in finesse, and so on. Frustration worsens the 
situation – and so you abandon the challenge for the easier life. 

Note: From this point on the draft is a work-in-progress. Please contact me for latest version.  
mailto:dougwds@bigpond.net.au 

Segue from Neuroscience 
The objective of this article is to equip you to become an autodidact. Accordingly, you may 
wish to check out a recent contribution to learning literature. It is on-line, and you can access 
it at: http://www.nap.edu/openbook/0309065577/html/index.html 
If you look into that book, you may note, as I did, a strange fact. Since Edward Thorndike 
first set out his ‘Six Laws of Learning’  in the 1920s, his theorems have never been amended. 
Did he get it that right? Well, no, he didn’t, and it is high time that better learning guidelines 
were implemented throughout education and training enterprises. Neuroscience provides the 
evidence from which to update the venerable Thorndike.  
‘What is the difference between training and education?’ I was once asked.  

‘If you can tell me precisely what you want a person to be able to do,’ I answered, ‘I can train 
him or her. If you are unsure, education is the way to go.’ 

Training 
There is a cycle – a closed loop – to training. It begins with task analysis – wherein you 
determine the skills and knowledge (competencies) needed to do a job, or the sub-tasks 
necessary to complete a job. (If you sense this may get tedious, remember it is you who will 
apply the theories rules and techniques without which your self-training will fail.) 
Task analysis is occupationally specific, and intimately detailed. Need to use a 6-inch Phillips 
Head screwdriver? Train in use of 6-inch Phillips Head screwdriver. Need to know theory of 
lift generation? Need to show someone how a transponder amplifies radar ‘signature’? Need 
to predict weather associated with cold front? Assemble the necessary skill and knowledge 
clusters – and no more – and specify them – and so on. 
Training is a form of ‘management by objectives’  (MBO). First, you determine, then set out, 
set out, one by one, the objectives to be attained. They are your targets. An inventory of 
competencies, derived through task analysis, supplies a list of objectives for training. Another 
description for list of objectives for training is syllabus content.  
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A list of what you are going to teach/learn is not enough. Accomplished trainers know that 
learning strategies are specific to outcomes. You cannot, for example, learn the skill 
components of a competency without a minimum level of practical application. That is – as 
the most important aspect of practical training it is the most frequently overlooked – an 
inviolable rule. To be embedded, skills must be practised. You cannot learn to fly – nor learn 
to manage your Syndrome potential – without actual experience and practice. You have to do 
things. Competencies cannot be transferred into your brain via reading. 
The full syllabus is the product of the analysis, design and planning. It is a blueprint for 
training administration. How to do it? And how will you know if it works? Suck it and see. 
Run a course and appraise outcomes, results.  
Before you do that, though, it’ s a good idea to check beforehand that your trainees can’t 
already do the things you plan to teach them. You’d simply waste resources teaching people 
competencies they already possess. The most efficient training courses recognise the effects 
of prior learning. They only ‘ fill in the gaps’ , make up for shortfalls.  
Pre-training testing is important for another reason. It sets individual benchmarks To 
determine the efficiency of a training course, you will afterwards assess graduates for 
possession of the target competencies. Can the student now do the things you wanted them to 
learn? Only through after-training testing can that question be answered. And only by 
comparing post-training results with prior levels of proficiency can the individual effect of 
training be measured. (It is possible for poorly administered learning to bring about 
regression. However, autodidacts are unlikely to do that.) 
Learning effect is thus to be measured. Before-and-after comparisons, using objective testing 
means, will supply appraisal of effect. If there is a shortfall, if expectations for task-
performance are not met, then the training is not doing what you want it to. It must be 
reviewed, and if necessary, redesigned. That means going back to square one. What were the 
task competencies you wanted delivered? Were the right targets selected? Were methods of 
attainment (training prescriptions) appropriate, and so on.  
Training – learning – follows the cycle endlessly. You never get it right. The holy grail of the 
perfect training course can never be found and repeated endlessly. Re-invention/refreshment 
are essential. 

Training Cycle 
 
 
 
 
 
 
 
 

You never get it right? Why ever not? 
The input keeps changing. The beginners of next year will always be different from those of a 
decade ago. Once the few students who made it to schooling might have entered as skinny 
ragamuffins, wearing third-hand clothes, ten or more years old, illiterate, but highly 
proficient at using an axe and a rifle, or milking a cow, or performing housework. To-day’s 

Training course 
design 

Task Analysis 
 

Competency 
inventory 

Test and 
evaluate 
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entry-level counterparts are younger and possess skills (eg, keyboard) their parents can’t 
dream of acquiring (and ways of thinking that mystify said parents).  
They’ re still the same humans underneath, though, equipped with the same potentialities for 
learning – the same neural synapse resources all normal brains are fitted with.  
It is how those resources are ‘programmed’ that produces so many human attributes and 
qualities, including a predisposition to be – or not to be – a Syndrome carrier. Learning is 
acquired through synaptic programming. 

Learning In Action 
It starts on Day One. The baby is born knowing nothing and without any skills. Humans are, 
however, equipped with enormous potential to absorb learning. In a enormous, all-
encompassing, ‘ fill in the blanks’  process, from earliest childhood, learning processes 
surround and engage everyone. They modify, and by inducing change – actual physical 
change to your synapses – deliver the competencies needed to survive. They also, in much 
the same way, store the knowledge content without which life is meaningless. (Indeed, the 
best and most productive lives are those ‘ lived to the full’ , through never-ending commitment 
to new learning, from life’s beginning to its end. It’ s also good for your brain in the same 
way exercise is good for your body.) 
Descarte’s cogito erg sum is Latin for ‘ I am a thinker’ . Hence homo sapiens. Being ‘sapient’  
– using cognitive competencies – thinking – distinguishes us from all other species. It also 
signifies the presence within the learning continuum of a fundamental logic, or plan. If it 
makes sense to learn A before B, 6 then you can bet the human will, by design, do it that way. 
Creationists attribute the plan to divine purpose. Most scientists settle for the outcome of 
billions of years of evolution, adapting, developing competencies, to match the needs and 
demands of life in the natural environment. Whichever side you choose, you have to admit 
there’s logic to learning. 
There is no end to books on the subject. (Education and training texts fill libraries). The new 
insights from Neuroscience tend not to be in them. Not yet, at any rate, though some is 
filtering in. The essential difference made by the Neuroscience contribution is the realisation 
that learning takes place through physical changes in your brain.  
A really important principle, it flows on into every area of human development, throughout 
life. It makes enormous sense not only of your past learning experience, but validates the 
prescriptions that you design for yourself as a consequence of this reading.  
Before getting to that, you need to be sure of a vital distinction – ‘ fields of learning’ . 

Knowledge and Skills 
In preceding text, the terms ‘skill’  and ‘knowledge’  have generally been used to refer to the 
constituent elements that comprise a ‘competency’ . Elsewhere, is made plain that a 
competency can only be defined in terms of task accomplishment. That is, you need to know 
things, and be able to do things (the skill element) to be able, say, to change a tyre. (The test 
is practical. You either can do it, or you cannot. Show me, please.) 
Earlier learning textbooks tended to focus on knowledge and skills separately. There is 
purpose to that. Neuroscience tells us that learning takes place, not only by inducing physical 
changes in your brain – but that knowledge and skills are learned into quite separate areas.  

                                                
6  Or try to, at any rate. Life can get messy and force B to be learned ahead of A. When nature’s symmetrical 

blueprint is thus upset, the result is almost always adverse. 
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A Caution on Neuroscience 
Those of you who eagerly anticipate – are settling in to enjoy – a quick guide to do-it-
yourself-brain-surgery-for-family-and-friends must remain disappointed. (Put away the Swiss 
Army pocket knife.) I am going to use the lightest of touches – the very minimum needed to 
illuminate important learning concepts – from a complex field of science. And much of it is 
hypothetical. There has not been a lot done on living brains, captured, so to speak, in the 
midst of the learning process. However, there are some compelling leads. 
In addition, I am not a neuroscientist, but a pilot, fascinated by what the science has to tell us 
– and how fundamentally important it is to understanding the Syndrome, and how you might 
develop personal safety competencies such as Syndrome-management. 
Neuroscientists constantly caution that, while a lot is known about brain design and 
functions, it is dwarfed by what is not known. We can only marvel at the complexity and 
power of this unique instrument, the human ‘computer’ , but we cannot come close fully to 
understanding it. That said, a small amount of knowledge is all that is needed to enable 
dramatic – invaluable, certainly  to pilots and safety – insights into learning.  
It will be evident, by now, that my blending ideas from neuroscience into learning theory calls for a 
different tack. The best way for me to justify a major departure from – well, additions to – conventional 
learning concepts, is to start with the currently accepted wisdom. 

Learning – Start Point 
I have already cited that very useful guide, the FAA’s Aviation Instructor’s Handbook. In 
Chapter 1 it refers to ‘principles of learning’. In an earlier version, (the then AC-60-14) it 
called these principles ‘ Laws’  – a term I prefer. AC-60-14 attributed these Laws to Professor 
Edward Thorndike, who worked in the 1920s and 30s, and who based many of his 
conclusions on learning … on his observation of cats. (Which may be a step ahead of a 
contemporary US behaviourist, B F Skinner, who studied rats, though not in the same league 
as their Russian contemporary, Pavlov, who worked with dogs.) 
According to Thorndike, learning takes place through processes that accord to ‘Laws’  of: 
•  Readiness 
•  Exercise 
•  Effect 
•  Primacy 
•  Intensity 
•  Recency 

Skills are ‘learned into’ every area of 
the cortex, throughout the thick grey 
matter which is the brain’s ‘outer 
rind’.  

Skill location is a design feature. 
Different skills  will occupy ‘assigned’ 
areas. No space is left unused.  

Physical change in chemical synapse 
is the basis of skill learning. 

Knowledge is stored in 
and around the central, 
inner, area around the 
Hippocampus. Electrical 
synapses are involved in 
knowledge learning. 
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The Laws can be briefly summarised. You will most likely immediately recognise them from 
your own life experience. (Excerpted from the older FAA Handbook AC-60-14.) 

The Law of Readiness 
Individuals learn best when they are ready to learn, and they do not learn much if they see no 
reason for learning. If students have a strong purpose, a clear objective, and a well-fixed 
reason for learning something, they make more progress than if they lack motivation. 

The Law of Exercise 
This law states that those things most often repeated are best remembered. It is the basis of 
practice and drill. The mind can rarely retain, evaluate, and apply new concepts or practices 
after a single exposure. Students learn by applying what they have been told and shown. 
Every time practice occurs, learning continues. The instructor must provide opportunities for 
students to practice or repeat and must see that this process is directed toward a goal. 

Law of Effect 
This law is based on the emotional reaction of the learner. It states that learning is 
strengthened when accompanied by a pleasant or satisfying feeling, and that learning is 
weakened when associated with an unpleasant feeling. Experiences that produce feelings of 
defeat, frustration, anger, confusion or futility are unpleasant for the student. 

Law of Primacy 
Primacy, the state of being first, often creates a strong, almost unshakeable, impression. For 
the instructor, this means that what is taught must be right the first time. For the student, it 
means that learning must be right. Unteaching is more difficult than teaching. Every student 
should be started right. The first experience should be positive and functional and lay the 
foundation for all that is to follow. 

Law of Intensity 
A vivid, dramatic, or exciting learning experience teaches more than a routine or boring 
experience. A student is likely to gain greater understanding of stalls by performing them 
than from merely reading about them. The law of intensity, then, implies that a student will 
learn more from the real thing than from a substitute. The classroom imposes limitations on 
the amount of realism that can be brought into teaching. (Well, it did in Thorndike’s day.) 

Law of Recency 
The things most recently learned are best remembered. Conversely, the further a student is 
removed time-wise from a new fact or understanding, the more difficult it is to remember it.  
As I said at the outset, it’s all commonsense and you can recognise from personal experience the 
truth of what Thorndike said. Now while the Professor was obviously a top learning theorist, he did 
miss one obvious Law – Doug Edwards’ Law of Age. 

The Law of Age 
As you get older, as an adult, knowledge learning becomes easier (to the Alzheimer 
threshold, that is) while skill learning becomes more difficult (can’t teach an old dog ...). 
(And if you can’t relate to that one, just wait. Your turn will come.) 
While I’m taking shots at Thorndike – expanding on his valuable thoughts, rather – I should expand on 
the idea of motivation. While Thorndike is perfectly in order placing it under ‘Preparedness’, I think it is 
important enough to be treated as a Law of its own. 
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The Role and Nature of Motivation in Learning 
It is common, when talking about learning, to focus on motivation. If you really want to be 
able to do something, you’ll submit to any amount of discomfort to learn how. 
The ‘ power of positive thinking’  is often invoked in this regard. Indeed, some people make a 
lot of money out of selling self-improvement programs based on positive self-image and the 
like. (World-wide, this is a $10 billion market annually!) Positive thinking might work in the 
PR business, or salesmanship – but it won’t wash in practical, hands-on, professions like 
aviation. A simple example makes the point. 
Say the positive self-thought message you send yourself is, ‘ I can jump a 2 metre hurdle.’  
The instant you have said that to yourself, fronting up to the hurdle, your resident realist, Mr 
Doubting Thomas, says, ‘Rubbish! You can’t. You’re not in good enough shape.’  
If, on the other hand, your message was, ‘I can leap over that small fence’ – or if you were super fit, 
had been training hard for hurdling, and a 2 metre bar was no obstacle to your leaping – the inner 
voice would say, ‘Sure you can, it’s easy.’ 
In the same way, any attempt to ‘ fool yourself’  into believing vital flight skills are within 
your capability will be automatically rejected by your ‘ in-house cynic’  – unless that 
curmudgeon has good and strong grounds for believing that what you are declaring in an, ‘ I 
can ...’  statement, is definitely, incontrovertibly, true, no shadow of doubt.  
Motivation is important enough to warrant status in recognition as a Learning Law. But 
motivating goals have to be realistic, hard benchmarks, not ‘ vapourware’ . 

Being Realistic 
The only way you can achieve that level of absolute certainty is to have experience, within 
easy recall, of having done the thing you are now saying, ‘ I can ...’  about. You need to have 
done it recently, and proficiently. In other words, if you have not been successfully practising 
the necessary competencies, all the ‘power-of-positive-thinking’ in the world is not going to 
deliver them to you. You either have task completion ability or you do not. Your brain knows 
the truth. 
However, when you have been practising hard, you know you can do it. This calm, secure, 
knowledge is the basis for proper positive thinking. Indeed, as everyone knows from 
experience, the more confidence you have in your skills, the easier they are to ‘ run’; and the 
less time you need in ‘managing’ (thinking through), skills and the better you fly. 
It’ s proper to call this phenomenon the ‘confidence-competence-confidence cycle’ . 
I f you are certain you can do something … 
 
 
 
 
 
 
 
 
 

… its accomplishment becomes more certain. 7 

                                                
7  A US golf pro once said, ‘There’s a lot of luck in Golf. The more I practice, the luckier I get’. 

Competence 
 
 
 
 

Confidence 
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Moving On 
So much for the past, lots of very good texts on well-known and conventional essentials of 
learning. It all makes sense and you can read a lot of your own past into it. But, is it the full 
story? Evidently not, or I wouldn’ t be asking the question. Thorndike did most of his work 
back in the early 1900s. Any suggestion that mere age renders anything obsolescent not only 
puts my role in the scheme of things at risk … it defies logic. Nevertheless, it is advisable to 
look around and see if there is anything new – innovative, relevant – out there … and useful, 
too, I guess. There most assuredly is, and you have been introduced to it. Neuroscience. 
Thorndike can be usefully re-visited in the light of the new Science. 

Neuroscience, and the Laws of Learning 
Thorndike’s Laws of Learning, my Law of Age and the Motivation Law have been discussed. 
Neuroscience provides insights into the nature of learning – the processes through which it 
takes place. When placed into an aviation context, these fresh revelations not only make 
enormous sense, they will dramatically improve your ‘ trainable potential’ . Well, they can if 
you are prepared to work on it, so first, I guess, you need to know why. 
In each of the eight categories (Thorndike’s six pack plus two) I will show how Neuroscience 
powerfully augments understanding of how learning is taking place. It is essential knowledge 
for everyone. Student pilots will learn better and faster (and therefore with less cost to them) 
if they are thoroughly grounded in what is happening as they learn. Instructors are better 
prepared for their duties – and again, more propitious learning environments diminish student 
cost factors in both financial and emotional investments. But the wisdom of all that will make 
itself plain as you read on. 

Skills and Knowledge 
The need continually to emphasise that skills and knowledge are learned and ‘operated’ 
differently is ever-present (as you may have noticed). It is of critical importance in ‘Learning 
in Aviation’. Skills are automatic functions. Once they are learned, you simply activate them, 
and they run without conscious effort. Knowledge, on the other hand, comprises things you 
do have to think about. You may be retrieving stored knowledge, or managing newly 
acquired information (such as last altitude read from the altimeter). You can run a skill 
without thought, but you cannot use information except consciously. 
There is a tendency to use the term ‘competency’  in relation to complex activities such as 
landing an aeroplane. It is a worthy development, if done properly, for it so clearly spells out 
what is to be achieved, that the observer – say, a testing officer – has detailed guidelines 
against which to assess performance. Competencies are combinations of skills and 
knowledge. They are also higher order, in terms of cognitive demand. Accordingly, they must 
be practised regularly to ensure they are in good working order. 
The counter to – cure for – the rogue syndrome is a competency. 

Natural and Unnatural Skills 
If skills are not continuously practised, they atrophy, grow weak, disappear altogether. The 
reason will now be plain. If the relevant synapses are not used every so often, they will revert 
to their ‘unlearned’ or pre-learning state.  
It is possible to identify a whole range of skills – walking, talking, driving – which are 
exercised merely by making your way through life. You can call these, natural skills. You do 
not have to go out of your way to keep them in a fit condition. 
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Unnatural skills, on the other hand, are not exercised in ordinary, day-to-day, existence. 
Flying is an example. And so is golf. As is so often the case in aviation, sport offers an 
informative analogy, directly applicable in the cockpit.  
Start with softball. It is an example of a sport relying on natural skills. You can readily see 
how it is imprinted into the human as a natural talent, for defensive reasons. Indeed, the 
origins of all natural skills lie in the very beginnings of the human in the present form – the 
earliest dawn of history, where survival was the primary preoccupation.  
In those primitive times, you can imagine, in a competitive or argumentative tussle, one 
person throwing a projectile (rock) at another’s head. Equally, you can see the second person 
using a stick defensively to deflect the head-bound object – or, even better, using a thicker 
stick to counter-attack, by belting the projectile right back at the thrower’s head.  
That softball is a sport relying on natural skills can be simply established. Check it out. You 
can do it. It’ s innate for you. To put the proposition to the test, take up a bat and head for the 
park, along with a ball and someone to pitch it to you. You feel confident from the beginning, 
don’t you, as you heft the bat? You know you will do this effortlessly … and successfully. 
After only a few warm ups, you will hit almost every well-placed, reasonably paced, ball. 
Indeed, you don’t even have to go to the park to know this. Just ‘ thinking through’ a practice 
session will leave you comfortable with the notion. That is, you know you could do it easily. 
That’s a natural skill set, to be sure. 
Now let’s say the challenge you put to a prehistoric person, who’s standing outside the cave, 
one day, thinking through survival plans, is to get a small object, lying on the ground, into a 
distant hole in the ground … some 400 metres away.  
Naturally, the primitive will bend over, pick the object up and walk to where he can drop it in 
the hole. When you explain that it can’t be done that way, that he must use a succession of 
sticks, each with a faceted stone lashed to one end, and some hide wrapped around the other 
end, to propel the object towards, and then into, the hole – your caveman will look at you in 
slack jawed astonishment — and that’s before you even get to explain the rules of the game 
and its handicap system.  
There can be no doubt that golf is a most unnatural activity. 
To ensure there really is no doubt, let’ s use the same test as for softball, a quick practical 
outing (ie, a test). It simply is not possible. You cannot step onto a golf course, without 
preparation, and perform competently. No way! Learning the golf swing takes long hours of 
coaching and practice. The learning progress is painfully slow. Natural aptitudes not only are 
not used, they must be overridden, suppressed. Real improvement in this game only comes 
through months and years of application. And if the practice stops, your proficiency 
immediately begins to decline. All of this – the impossibly slow learning, the descent into 
incompetence if practice is not robust and sustained – is because the skills are unnatural. 
A person serious about acquiring golf competence joins a club and gets coaching initially to 
acquire the basic skills. After that, they soon discover that three ‘off course’  practice sessions 
– ie, at the driving range, or ’dry’  swings in the backyard, or putting on the living room floor 
– plus reading up on the various theories and suggestions for improving your game, along 
with a weekly game or, better, two, is the rock-bottom minimum needed to maintain your 
golf skills and maybe improve a little. For real improvement four or more supplementary 
practices are essential (on top of the one or two full games a week) Practice sessions cannot 
be trivial. Demanding engagements with the skills are essential or there’ ll be no progress. 
Unnatural skills are not readily acquired (indeed, they are resisted, but that’s a story for 
another day) and they must be continuously practised thereafter to be kept in good working 
order. Don’t work out, and you lose them.  
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This table summarises the ‘unnatural skill learning’  problem (so often ignored in design and 
conduct of aviation training): 
 

Natural Skill (eg, Softball) Unnatural Skill(Golf) 

Easy to acquire, natural aptitudes used. Difficult to learn. Typically requires 
specialised assistance, ie, coaching. 

Ancient human evolution origins 
(defensive) plain to see. 

No ancient origin – purpose is wholly 
artificial – recreation (torture?). 

Requires little or no practice to maintain 
through life. Pick up bat and things will 

work out. 

To maintain, needs a minimum of 4 serious 
practices per week, forever, or serious skill 

depletion occurs. 

Few skills are as unnatural as those involved in aviation. The professional pilot may get 
enough time in planes and simulators (I doubt it, though) to keep all their precious 
competencies at strong fitness levels. However, many pilots can’t, for all sorts of reasons, 
cost being the main one. We just can’t afford to pay for all that flying or sim time. However, 
there is a solution, your own cost-free training routines. Later in this paper I will show how to 
design and implement them. You can maintain professional standards without expense – 
other than time and exertion, of course. But I expect you’ll need to be convinced of the 
theories underlying these practices. It’ s in the Laws of Learning. 

The Laws Re-Visited 
Thorndike’s six laws ware: Readiness, Exercise, Effect, Primacy, Intensity, and Recency. 
They have been around since early last century and have stood the test of time – properly. 
However, I can’t for the life of me work out why he started with ‘Readiness’ . To my mind, 
‘Primacy’  should have come first. Whatever, neuroscience certainly suggests it should be 
Number One from now on. 

Primacy 
Primacy, the state of being first, often creates a strong, almost unshakeable, impression. For the 
instructor, this means that what is taught must be right the first time. For the student, it means that 
learning must be right. Unteaching is more difficult than teaching. Every student should be started 
right. The first experience should be positive and functional and lay the foundation for all that is to 
follow. 
•  The baby is born with no knowledge or skills. Learning starts on Day One. The human 

design is superbly rational. There is a reason for everything we do, including learning. 
We are ‘programmed’ – pre-ordained – to learn in a sequence. Walk before run, indeed. 
Compellingly sensible is the proposition that what we learn first is the most important 
thing. And nothing is more important than staying alive. (We are selfish animals,, as 
well.) The baby’s smile, so often taken as a sign of contentment or even happiness, is 
merely a device for affiliating, making a survival alliance for the purpose of getting food 
from, and securing the protective support of, the nearest large human, generally Mum. 

•  Perhaps less obvious is that, if the first thing you learn is the most important, then the last 
thing will be the least so.  
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Readiness 
Individuals learn best when they are ready to learn, and they do not learn much if they see no reason 
for learning. If students have a strong purpose, a clear objective, and a well-fixed reason for learning 
something, they make more progress than if they lack motivation. 
•  The state of Readiness to receive learning is best described through contrast with its more 

common obverse – readiness to resist learning. It’ s especially true of adults facing new 
skill challenges. The older, the harder. 

•  Neuroscience tells us why. In adults, the synapses we want to get at are already used – 
and by preferred recognition patterns. The brain will defend against change to protect 
‘ survival’  skills. The resistance factor is related to denial.  

•  There’s a fair bit about Denial in Fit to Fly. However, there’ ll be even more in a later 
Module on ‘Personality’ . Denial is a major negative factor in safety. There are sections of 
Fit to Fly that permit you to check out your own denial propensities. 

•  Readiness can also be described as ‘open-mindedness’ , the willingness to do new things, 
entertain new ideas. Some level of discomfort in arriving at that point is probably 
inescapable – but not consequential.  

•  We know from the ‘arousal’  (Fight-Flight) syndrome that a certain level of Adrenaline 
stimulation in our body is an advantage. (Again, that’s in Fit to Fly.) It gets the blood 
flowing at a greater rate, transporting more oxygen and blood sugar to the brain. Supplies 
of both are needed for synaptic ‘ firing’ . Your brain actually functions more efficiently 
when you are at the optimal arousal level. (Which explains why vision seems to be 
enhanced, greater clarity, the light brighter. The visual synapses are working better.) 

•  It can thus be seen that an optimally ‘aroused’ state places the learner in the best position 
to receive instruction. Just as a golfer ‘hits up’ before going on the course, the pilot 
should perform some form of ‘warm up’ exercise before each flight – if he or she wishes 
to get the most from it. An X-Plane ‘ flight’  in which the key sequences are rehearsed 
would be a sound warm-up. If the flight is going to be a straightforward A to B cruise, 
then some X-Plane circuits will do the trick. You should always do something, to ensure 
that state of readiness. 

Exercise 
This law states that those things most often repeated are best remembered. It is the basis of practice 
and drill. The mind can rarely retain, evaluate, and apply new concepts or practices after a single 
exposure. Students learn by applying what they have been told and shown. Every time practice 
occurs, learning continues. The instructor must provide opportunities for students to practice or repeat 
and must see that this process is directed toward a goal. 
•  The need to practise – to exercise – skills, both to learn, and then to keep in them good 

shape has been spoken about so often you may well be sick of it by now. I hope not, as it 
is supremely important. 

•  But I need to let neuroscience have a say. Obviously, repetition is necessary to ‘ lock in’ a 
primary skill, into unused synaptic space. The synapses change, but stay altered only after 
repetition of the sensed experience (touch). They change instantly, but will revert, though 
slowly – and re-instate the gap – if there is not some more experience through skill-
practice. That’s what is happening as the child learns to walk, eat, talk, and so on. 
Repetitive experience to learn. Once the basics are embedded, we naturally practise the 
them all the time. 

•  Post-puberty, there is less potential for primary skill-learning. You have to ‘over-learn’ 
into previously used space. But it can be done. I have elsewhere used the analogy of that 
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being equivalent to pushing the old skill down as if it was a coil spring. If the new skill 
‘muscles’  are not kept strong, the ‘coil spring’ will re-assert dominance over the space. 
Your rapid attention-switching to run aviation-strength SA reverts to walking pace. 

•  As noted above, natural skills are naturally kept in good shape through ordinary life 
activity. I use the case of SA skills. The rate we need in the ‘plane is vastly in excess of 
the natural level. Unless constantly worked on, the slower stuff will take charge again. 
We all know about that. 

Effect 
This law is based on the emotional reaction of the learner. It states that learning is strengthened when 
accompanied by a pleasant or satisfying feeling, and that learning is weakened when associated with 
an unpleasant feeling. Experiences that produce feelings of defeat, frustration, anger, confusion or 
futility are unpleasant for the student. 
•  When learning results in pleasure, the effect is stronger. The Neurotransmitter Serotonin 

is involved in processing and delivering pleasure. I don’t know, though, if there is any 
effect in terms of making the synaptic learning process more efficient. 

•  The obverse argument is that difficulty in mastering skills occasions displeasure – when 
things are not going well in the aeroplane, for instance – and the consequence is poor 
learning. It should be avoided. 

•  If things we do on the ground, before the flight, serve to make the learning impact aloft 
more powerful, then Effect can be achieved. We all take pleasure from achievement, so 
another beneficial cycle is set in motion.  

•  It is an essential design feature of this Program that better control over essential process – 
the information-gathering through which you get and maintain Situation Awareness is but 
one – can be learned through ground practice. That translates – and transfers – into 
stronger learning (and general performance) in the cockpit. (This is called ‘Part-Task 
Training’.) 

•  After some experience with this phenomenon, the confidence levels increase and the 
confidence-competence cycle also comes into play. 

•  Primacy. (I’ ve kept these in the same order they are in the FAA manual, but I’ ve always 
thought ‘Primacy’  ought to have come first.)  

•  Neuroscience makes clear why Primacy is such an important factor to be respected in 
training. Indeed, ‘get it right first’  is far more critical than you might think. 

•  Once a skill is installed, it’ s got the higher priority. Anything new will be graded as less 
important. What if it was the ‘wrong skill’?  

•  We know that happens all the time. ‘Bad habits’  are nearly impossible to eradicate. So, 
training designers have a duty to ensure the right skills are acquired in the right order. It’ s 
a tough ask, but ought to be possible.  

•  However, we know it can’t happen to 100%. You may have picked up a way of doing 
something – or an attitude, a way of thinking – way back in life, that could be a real 
hazard in the air, and it’ s in there as a primary skill. I’ ll get to how to deal with that soon.  

•  For now, I just need to stress the fundamental fact that the skill order-of-learning is an 
order of priority that can be described as ‘ first in best dressed’. It never changes as you 
age. There is no getting around this fact.  

•  You should search out your skill and behaviour patterns for previously-learned attributes 
that won’t be helpful in the air. Later sections of the Program will give you assistance in 
that difficult task. Fit to Fly also assists with that sort of introspective self-review. 
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Intensity.  
A vivid, dramatic, or exciting learning experience teaches more than a routine or boring experience. A 
student is likely to gain greater understanding of stalls by performing them than from merely reading 
about them. The law of intensity, then, implies that a student will learn more from the real thing than 
from a substitute. The classroom imposes limitations on the amount of realism that can be brought 
into teaching.  
•  The Intensity factor is what I call the ‘blast effect’ .  
•  That is, learning that arrives in your consciousness with serious oomph has got a better 

chance of being retained. You can think of plenty of examples – something that happened 
while at the same time there was a stunning experience. ‘ I’ ll never forget the time . . ..’  

•  Neuroscience puts its finger on this phenomenon with unerring accuracy. You saw how 
the stimulus was transformed in the sensor into a ‘coded message’ . That electrical charge, 
in turn, when it arrived at the synapse, summoned the necessary neurotransmitter(s).  

•  When there is an intense experience, the amount of charge created in the sensor is that 
much greater. The higher charge obviously attracts a whole lot more neurotransmitter – 
and the synaptic modification factor is thus more powerful. So much so that reversion – 
gap re-instatement – is unlikely, in the short-term at any rate.  

•  The ‘burst’  or ‘blast’  effect can be put to good use. Those earlier-learned skills that we 
want to overprint, but that are doggedly hanging in there, can be elbowed aside by 
learning with impact or intensity. It’ s not an easy trick to pull off, but we need to keep an 
eye out for possibilities.  

•  Indeed, the rule that all later skills have lower priority can, in fact, be overturned by ‘blast 
effect’  learning. When that happens, the new skill ‘ forces its way in’  and becomes the 
primary skill. However, it is a hell of a challenge to set up the learning opportunity so that 
truly intense experience accompanies it. It can happen in ways that are not planned – and 
not at all helpful to you, the inadvertently-acquired skill. 

•  Of course, it should be obvious that the blast effect can come from negative as well as 
pleasurable experiences – we all have memories of certain punishments or embarrassing 
moments, burned into our brains. (Hmm. Instructors with cattle prods. May not be legal.)  

•  This it is another area where real care must be taken in training design. Before moving to 
the next section, I will talk a little more about accidentally-learned skills. If they, too, get 
‘burnt in’  then you could have real problems. 

•  None of that should obscure the tremendous potential for using intense experience in 
learning new skills. It is especially relevant as a candidate when a bad habit has to be 
eradicated. As I say, the design of the Program has some attempts at doing it – ie, you 
may be in for a few surprises.  

•  I noted earlier the need to constantly practise unnatural skills. It’ s the only alternative to 
getting ‘blast effect’  or intensity to work for you. If you can’t thus force overlearning of 
say, SA skills – and I really don’ t think you can – you are stuck with always having to 
keep up the practice – for your working life as a pilot. There’s no other way. 

Recency.  
The things most recently learned are best remembered. Conversely, the further a student is removed 
time-wise from a new fact or understanding, the more difficult it is to remember it. 
•  Again, the connection between Thorndike’s observation that recent practice is related to 

skill performance, and the neuroscience, is crystal-clear. 
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•  Good new habits you have impressed into your synaptic space will need to remain 
muscular enough to hold that spring tension in place.  

Age.  
As you get older, as an adult, knowledge learning becomes easier (to the Alzheimer threshold, that is) 
while skill learning becomes more difficult (can’t teach an old dog ...). (And if you can’t relate to that 
one, just wait. Your turn will come.) 
•  Getting older involves ‘hardening of the neural arteries’ . Mental flexibility can become 

degraded. You can counter that with energetic cognitive exercise.  
•  Engaging in new skill learning is a way to do that, eg, take up a foreign language, or a 

new and difficult sport (golf!). 
•  As mental ‘ staleness’  is definitely a safety risk, older pilots (post 35) should be made to 

routinely demonstrate their mental agility. (Wombat will do it.) Can’t see it happening – 
except voluntarily amongst the exceptional cases – the ones who are truly professional. 

Rogue Skills 
A bloke I know lived on a street where, last year, there was, during the nesting season, a 
demented Magpie. The thing would swoop on him clicking it’ s beak, re-attacking ceaselessly, 
chasing him down the whole length of the street. It even, on several occasions, took chunks 
out of his ears. A man of, ahem, mature years, he developed an ugly, wholly unwanted, 
cringe-flinch – a belt of fear, the consequent Adrenaline rush, pulling his head down on the 
slightest sound behind him, turning to face the menace, crouching, snarling, holding his hand 
out in front of him. In the middle of the supermarket he’d go into this routine if someone 
merely rustled paper behind him. Even nine months later, the ‘swooping’ season long over, 
he still feels the stress kick in and the twitch skill get ready for a run when there’s a feather-
like noise from the stern. The Magpie knew it’ s neuroscience. The ‘ Intensity’  surely 
implanting a skill the bloke cannot get rid of. The new ‘swooping’ season is soon to hand. 
The man has bought a shotgun. 
‘Rogue skill’  may a bit strong for many manifestations of the syndrome. It can be harmless, 
like the catchy tune or song you have picked up, that plays over and over in your head. 
However, it certainly is something to watch out for, an inadvertent ‘blast’  of sensation 
imprinting into your synapses a routine you really don’t want. 
The rogue skill I want you to avoid is described in the final section of this part of the flight 
sim module. If you already have it, getting rid of it may not be possible. As you saw just a 
while back, if that’s the case, then constant practice will be essential. You can get that 
practice on the PC flight sim I will introduce you to – or any other one, for that matter. 
If you do not ‘have the bug’, be thankful. However, you also need to be alert not to acquire it. 
It is possible that the intensity factor involved in first ‘working out’  on the PC flight sim will 
have the blast effect of a Magpie attack. The concluding reading will tell you how to avoid 
picking up the terrible virus. Before getting to that, a little more on training practice. 
I may have given the impression that new skill-learning is impossible. It’ s not the case, 
obviously. We can and do get there, even with complex pursuits such as flying. However, as I 
have said often before, many (most?) pilots suffer from permanent skill-depletion. They 
either can’t get enough hours, or the hours they get are not sufficient in terms of training 
value – across the whole range of skills, say, extreme manoeuvering. That being the case, the 
only option is to use other forms of skill exercise. That’s what this section of the Program is 
all about, using the PC flight sim to ‘ rev up’ your SA skills. As this will be entirely 
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exercising you do yourself, under self-supervision, your knowing a bit more about how it will 
work for you may assist you in the motivation department. 

Part-Task Training 
I have already alluded to the concept of ‘ sub-component’  or ‘part-task’  training (PTT). The 
basic idea is that we learn complex skills – long automated behaviours – remember the last 
time you drove a car for miles without the slightest thought about either the driving or the 
navigation – that’s a long complex skill – we learn them to save time. The more you can ‘do 
on the autopilot’  the more time you have for other things. Complex skills are built up – 
patched together, so to speak – from simple skills. But even simple skills can be relatively 
complex – steering the car, rolling the ‘plane, for example. At a lower level still are the real 
fundamentals, the basic building blocks of all human competency – the underlying skills. 
They are vital, as this diagram shows. 
 
 


