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 compeendes that are more
strongly developed mean the pilot is safer. Insofar as learning is theingrument tha will get
you to that objective, it'sagoodides, before starting, to be aware of the mechanisms
involved in human development. That is, you need to know aboutLearning.

Know How You Learn

By thetime you get to where you are thinking about flighttraining (or re-visiting earlier
learning-to-fly), youwill have already donealot of learning. Some was easy, some not By
and large youdid it because you had to, and you don’t remember how it happened —though
you may well recall what happeaned.

Flighttraining is as tougha chdlengefor thelearning appaatusasthere is. Thetrainee — you
—will opeate tha complex machinery of learning. Sure, you'll get hdp from ingructors, but
intheend,it’'s an entirely pesond experience. Y ou can only get the best from it if you know
what isgoing on. Andyou’ll be better off yet if you know al tha before you even start.

Any bird can learn without knowing how. Humans too, can acquire skills autononoudy —
throughtria and error. (EG, it's how you learned to walk.) But the mog potent form of
learning is tha which is thoughtthroughas it takes place. Tha is, you are aware of wha is
goingonasit isgoingon. Only thusis true High Effect achieved.

As so much of your past learning has taken place withoutyour beng aware of it, thehuman
attributes you need when learning-while-aware are probably unde-developed. The necessary
compeendes are, like rarely used mustles, in an unfit state. Reflecting back on past learning
expeienceisan essentia precursor to your ability to bringthose attributesto afit state. That
is, to work up your “learning muscles’, you need to be able to identify them.!

But that’s jug the start. You'll aso need to know wha to do to strengthen your learning
aptitude

SomeThoughtson Learning

As noted, you've acquired lots of learning withou your beng aware of it. Inde=d, we' ve all
picked up heaps but not necessarily reflected on the processes throughwhich it was:

» gainad (from your point of view, as learner), and/for,
* admnistered (from theviewpoint of thetrainer or teacher).

High Effect learning relies greatly on your competence as your own instructor. (In pedagogic? terms,
you become an autodidact’.) 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.

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

http://en.wikipedia.org/wiki/Pedagoqy
http://en.wikipedia.org/wiki/Autodidacticism




Learning — The Implement

WEe' ve all doneso much learning — yet we know so
little abouthow 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.)

Soyou teach them howto use the mower.

The Lesson
Youringrucionmightindude

* Awakening awareness of difference between
four- and two-stroke cycles; importance of
rightfud, approprate lubrication discipline

» Starting theengine, cold or hot, turning it off.

» Throttle handling for longkhort grass.

» Setting thecut heightfor agoodjob.

* Noise and neéghbourissues.

» Care and maintenance for longevity.

* Andonandonthenormal opeationsbriefingwoud go.

And then you d deal with emergendes. Y ou’'d be sure to point outthe hazards— and
precautionsagang thar causng injury —dort putyour handsor feet near thewhirling
blades! ... theexhaud pipegetshot... andso on... very thorough,detailed and
comprehengve training on the lawn mowing implement.

But what you did notdo 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 ddivered the getting-to-know-the-mower lesson, you focussed on the mower as a
device. Theindrudion itself was a pre-mowing exercise. At no paint did you mentionthe
brain in the pre-learning preparation.

Thinking About Learning

Wedoit all thetime ... throw people into skill or knowledge use situaions rightthroughout
ther lives, and never give them thedightest comprehenson of howit istha ther learning
machiney —the brain — absorbsthe skills and knowledgewe' re teaching. And as to hazards
and emergendes— well, we generally forget aboutthem, too.

If youwere learning to fly thingswould bedifferent, up to apoint. Because aviationis so
intolerant of defects and errors — you re up there and if the engine stopsyou will come down
—youwill g& to learn lots aboutthethingstha might go wrongand howto minimise the
possibility of thaer happening. But you still won'’t hear much abouthow your brain fundions
either nomally or in an emergency, when it engagesin the learning process.

It'sindesd odd We all acknowledgethat, to use alawvnmower well, it’s best of we known all
aboutit. It'sequdly the case that, to succeed with anew learning chdlenge you'll get your
best chance for results it you know how therelevant machinery fundions

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: | came across Neu oscience after
a colleague had a terrible stroke. He was severely
impaired physcaly 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 regpond to
thetherapistsat all. I'd beenhisflying instructor,
and askedif | could try something. Anything! said
the therapist. So | put on the instructor tone and
snapped out commands — “Sit up straight.” That
worked | tried some aviation stuff, like,* Chedk
your right threeo'clock,” and his head swung
around to look to the right. And so on it wert for
that session, and many more to follow. (I looked
after him, in thisrole, two daysa weekfor the next
sixyeas.)

It'sasad truth that so much of what we
know aboutbrain fundionshas come to
usthroughthetreatment of people with brain injury. (Of late, nommal fundion has been
studied extengvely, butit’ s still aneophyefield.) We know, for example, that imparment to
theFrontal Lobes affects, inter aia, decison-making. My mate’ s injury wasin tha region.

In themorning, hewouldn't start aroutine— get out of bed, shave, anything—withou beng
prompted. “Need to shave, Joe” Then he d be off. And hewouldn’t stop. If you walked away
(you soonlearn you can’t), heéd still beat it 20 minutes, an hour, later. Jug as hedidn't sense
the prompt to start the necessary activity, he couldn’t sense when hedoneenough And so we
ganindghtinto decision (and assodated Situation Awareness processing and role of
emotion) —from impaired people — and find the knowledgeimmensaly valuable in generd
application (thoughthe connetionsare notyet widdy known).*

Nonehdess, you can work some of it outfor yourself. There are readily available (and free)
sources such asthe US Sodety for Neurostience. Andit’s notaboutdo-it-yourself brain
surgery. It's abouthowthethingworksin learning (and opeating) skills and competendes.
Injury to abrain forcefully tells usaboutnomal function, thingswe daily take for granted.
Rehab isre-learning. It' stoughgoing, with Frontal Lobeinjury, asthelearningfundions
themselves are impared. But learningis achdlengeat the best of times, and harder to
achieve when thedesired competendes are complex — asthey arein flying. Knowing howthe
learning machinery workswill hep you overcomethelearning chdlenges aviation presents.

http://web.sfn.org/content/Publications/BrainFacts/brainfacts.pdf

Learning and the Brain

Thebrain “stores’ learning througha process of celular modification. The baby is ddivered
with little or no stored learning. It straightaway starts acquiringit. The“programs’ tha are
our skills and knowledgeare “saved”, in thelearning process, throughphysical changein the
Neural Syngpses. It's acomplex question, and dealt with in more detail later in this article.

*  Check Damasio’s writings, for example, his Descarte’s Error. http://en.wikipedia.org/wiki/Descartes'_Error
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For now, so asto nat get too distracted, it’ s enoudh to know tha the process of “recording”
skill and knowledge*“programs’ is effected in actual physical changein theNeural Cortex
(or “grey matter”). Before learning-storage, the grey matter isfoamy and soft. Once programs
have been recorded in agiven location, thecortex in that place becomes thinnea and toughe.

The graphic isfrom a Scientific American magazne. It shows the brain changing as
learning accumulates, starting as ayoungchild (top left). The cortex at this point is mainly
unused — and in tha soft, foam-like state. Over time, the memory capecity is used up as more
learning isimprinted into the cortex. By early adulthood,all available space is used up. From
that point onwardsin life, new skill learningis only achievable by modifying existing skills.
(Knowledgeis stored elsewhere — aroundthe Hippocampus Thereis no equivaent “uppe
limit” to knowedgelearning — short of theeffects of age or Alzhemers.)

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.

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

Mog of usknow that skills are stored, by category, in different areas of thebrain —and
maybetha knowledgeislodgel in thearea aroundthe Hippo@ampus The motor cortex
shown aboveis where your walking and moving skills are lodged. If a strokedisables a part
of your motor cortex, the skills stored there are log. No amountof attempted training will get
there-indated. That is, the organisation of the brain is such tha the motor skills could be
imprinted into another area.”

> 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..
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Mapping the Working Brain

At survival schoolthey’ll tell youtha 75%of theheat los fromyour bodyexits via your
head. Tha tells you how much bloodflows through the cranium, to feed thebrain. (A tough
cognitive workoutis as demanding as a physcal endurance test.) Brain scanslet you see the
work going on. Themore colourin an image, the greater the brain activity.

Heat in your head originates in cognitive work. To doitsjob the brain needsan energy source
—sugar— and themeansto bum it — oxygen. They are carried in theblood More work
demand, greater blood flow. When demand kicks in, blood pressure and pulse rate increase.

Thebloodaso conveys biochemicals tha
assist in cognitive fundion. (Enjoyment of
aglassof wineisa clueto a chemical able
to modulate brain fundion.)

PET — Pogtron Emission Tomography—
scans show areas of brain fundion. PET
starts with radioactive (Postron-emitting)
water injected into the blood

Aresas of activity in thebrain demandfud
and oxygen, so they gt highe rates of
bloodflow in andaroundtheworking
zone Theradioactive bloodis giving off

Speaking Thinking Podtrons Radiationis greatest fromthe
PET Scans - (Frontal Lobes face left) areas at work.

Hearing Reading

Note tha thinking occursin theFrontal Lobes. That is also where you process Situaion
Awareness. Tha is, intelligent awarenessis a product of though (as oppogd to indinct).

In a PET scan, a network of sensors on your head picks the areas where radiation is highest.
Theradiationis coming fromtheblood Thezoneof highest brain activity emitsthe mos
radiation. The sensors feed into a computer imaging system.

Different parts of the brain perform different fundions Hearing is processed notfar fromthe
earsthemselves. TheVisud Cortex isright at the back of the head (Reading). Thinking
opeaates fromin the Frontal Lobes. (As before, thinking indudes produang Situation
Awareness —“ What sgoingon?'). In each case, theactive areaisnotalone There are small
amounts of activity in other places, butthey arenat aslively.

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.

Synapsesn Action

Whatever the system recording the brain activity, the source of themessagebengread isone
or more clugers of Neural Syngp=e. (While the synapses are fundioning, of course —at rest,
they emit nothing.) In brief, thesyngpse is ajundion between nerve strandsin thebrain. The
Central NervousSystem is like many wiring networks. Small, fine, strandsreach outto the
extremities. They progressively join to form larger and thicker nerves, which eventudly link
to themain “trunk cable” or spind chord. At thebrain’s end, thenerves branch outagan to
connect to that part of the® central computer” that will process ther “messages”.
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Within the brain, the network of nerve fibres feed discrete signds to receiver areas — those
zones designaed by Nature to process the message type— such as, motion (motor cortex),
vision (visud cortex), and so on. There are billionsof syngoses, groupel in this way to meet
specialised processing needs Individud syngpses acts as switches, rather like a computer’s
trangstors. The“switch” fundionis peformed at the“syngptic gap” or “cleft”. Electricity
will notcross agap, so theimpulse stopsthere —at least until a“crossing system” opeaates.

That takes theform of abiochemical —a Neurotransmitter —released on oneside of the Gap
by the presence of theelectrical charge, crossing the Gap. As the Neurotranamitter molecules
are absorbed on the other side of the Gap, thechemical triggers an electrical impulse identical
to theonetha had arrived at the other side, to begin the action. Thelearning process involves
many repditionsof the crossing, until the synaptic reaction isingantaneous(learned). Tha
process of “imprinting” iswha causes clugers of syngose to become leaner, andthe cortex in

tha areato become toughe andthinna.
Finger touching something generates an electrical
signal that flashes along the nerve to the brain.

/

Vesicle

Synaptic Gap
or Cleft

Neurotransmitter
molecules

Synapse

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 cleff) 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 theingant of syngptic opeaation, an electrical signd is generated —
areplica of theonetha had arrived ontheother sde Theelectrical
pulse sendsout aradio-like signd spike. A series of these form brain Signal
waves tha can be detected. The synaptic action also needsenergy and Spike
a source of the Neurotrangmitter — all to besupplied by blood Itis

thehighe bloodflow, called uponto suppot syngptic actionin a
given zone of the neural cortex, which shows upin PET scans

A
>
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The Synapsesnd Learning

There are three modes of syngpse respon to a sensed stimulus— before, during and after
learning. The pre-learning syngpses are unusd. You can see them in thepder areasin the
Scientific American graphic on page4. They’ ve never been expod to thestimulusit’ s thar
role to recognise. Thebaby isbomewith very few experienced synapses.

Accordingly, when a cluger of the syngpsesisfirst activated — by sense of toudh, to follow
the example — its unusd state meansit respondsslowly. Thepores have never opened before,
and it takes a number of repditionsto exercise them and accugom them to ther remembering
role. Tha’swhy repditionit theessence of learning.

Andit doesn’t stop there. Theability of the pores to open rapidly, in recognition of a known
stimulus, will atrophywith unde 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 fundions such as walking.
Continuousremindes are needed to retain syngptic flexibility and responsveness. Tha is,
exercise is essential to skill retention—and qudity of performance.

Thesyngpse ontheleft isundimulated. A number of activation repditionsare needed to
embed thelearning role assigned to tha part of thebrain. Continud exercise is needed to
keep thelearned capability in goodworking order. Some more brain images will show more
aboutthelearning fundion.

Brain Imaging & Learning
Thenext two pictures are from hitp://www.sfn.org/index.cfm?pagename=brainBriefings_brainlmaging:

Once agan, theimaging technology is PET, and the
subject isfacing theleft side of the page

In this case, an adult is learning a cognitive skill —a
new languaye (say, Endish speaker learning French).

Thisimage shows the brain at work in the early stages
of tackling alearning chdlenge Two areas of thebrain
arein action:

* TheFrontal Lobesare bug/. Tha's because thewhole task is being thoughtthrough

* Also activeisthezonearoundthe Hippoampus where knowedgeis stored. It’ sthe
dictionary beng accessed as the thinking throughprocess matches, word-by-word, the
new languayeversionto theold.
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People who have mastered more than onelanguaye say tha fluency becomes possible when
you stop having to think throughthe chdlengeof one-word-at-a-time selection. (It sthe same
with manyskills. You simply can’t perform them while thinking throughthe process. The golf
swingis butoneexanple.)

In thisimage, thelearning has taken effect and our subject
isusngthenew languaeeasily. Of course, continuous
practice will be needed to maintain fluency.

This scan is taken after fluency. Note tha the Frontal Lobes
are notinvolved. There's no more need to think through

Also, thelocation where the actionis taking place has
shifted. Theskill isnow opeated from those parts of the
neural cortex reserved for speaking and hearing words

Another point to note isthe absence of activity in other parts of the brain in each case. The
degree of concentration required in thelearning stageis high, so much so as to precluding
paallel tasks. Once theskill isthoroughly learned and practised, parallel activity is possible.
When more than oneskill isbengopeated, priority is accorded to each. Multi-skill fundion
isdiscussed 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

Findly, theeisalot less neural activity, overal, in the
proficient state (2). Theskill isrunning easily.

When thenew chdlengeisfirst bangtried, it's awkwardly
doneand the neural activity (1) isfar greater in extent and
intengty than after the skill is mastered. Tha means that
when learning (or thinking throughanything, for tha
matter) thebrain conaumes more energy.

As before, thenecessary fud and oxygen (and, in these
cases, supply of Pogtrong are supplied in theblood flow.
A highe bum rate is made possible by increasing the flow
rate (and madevisible by the Postron emissionsg. Your
metabolism provides for increased blood supply by
increasing your pulse and respiration rates and

Y ou can relate to this. When learning anew skill you can

feel theincreased metabolic rate. Of course, ahigh

metabolic rate — blood pressure and pulse rate increased — is also a stress respon. In other
words new learningis more stressful than doing nothing.

Because children are involved amos continuousy (while awake) in learning, they are
accugomed to the highe stress factor and nather notice it nor processit as discomfort. To
them, it snomality.

Adults are less practised in learning, so they do notice the stress. It’swhy drop outrates are
so highin, for example, adult learning classes. The same factor accounts for poorapplication
to fitness exercise programs, and so on.
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There’ s more to theadult learning problem than just stress side effects. Noted earlier istha
Nature' sdesign has uslearn vital skillsfirst; and, by pubety’s end— onset of adulthood—all
available synapic space hasbeen used for skill storage Significant consequences for adult
learning are:

* Any new learning attempted is interpreted as a chdlengeto 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 thingsfor life, like survival. Theresistance opeaates bdow the
level of awareness, except for thefact that the stress effects provokediscomfort.

* Insofar asthere’ snovirgin syngptic territory to modify to store the new learning, the only
way and adult can acquire new skillsis by harnessing similar skills into working teams,
Thecricket swing asthebasisfor agolf swingisafamiliar example for many. Theneural
demand required to assemble and control teams of old skillsis far highe than any other
form of learning, and so, agan, the stress factor is prominent.

* Findly (andthere smoreonthislater), themain effect of stress on skill performanceis
unlearning. It's asif you are puhed down thelearning ladde to early childhood- eye-
hand coordinaion, for example, deteriorates in finesse, and so on. Frudration worsensthe
situaion— and so you abandonthe chdlengefor the easier life.

Note: Fromthis point onthedraft is awork-in-progress. Please contact me for latest version.
mailto:dougwds@bigpondnet.au

Seguefrom Neuroscience

The objective of this article is to equip you to become an autodidact. Accordingly, you may
wish to check outarecent contribution to learning literature. It is on-ling and you can access
it at: http://www.ngp.edu/openbook030906557 Html/index.html

If youlookinto that book,you may note, as| did, a strangefact. Since Edward Thorndike
first set outhis*Six Laws of Learning inthe192Gs, his theorems have never been amended.
Did heget it that right? Well, no, hedidn’t, andit is high time that better learning guiddines
were implemented throughouteducation and training enterprises. Neuroscience provides the
evidence from which to updde thevenerable Thorndike.

‘What is the difference between training and education?’ | was once asked.

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

Training

Thereisacycle—aclosd loop—to training. It beginswith task anadysis—wherein you
determinethe skills and knowledge(competendes) needed to doajob, or the sub-tasks
necessary to complete ajob. (If you sense this may get tedious remember it is youwho will
apply thetheories rules and techniques withoutwhich your self-training will fail.)

Task andysisisoccupaiondly specific, and intimately detailed. Need to use a 6-inch Phillips
Head screwdriver? Train in use of 6-inch PhillipsHead screwdriver. Need to know theory of
lift generation?Need to show someonehow atransponde amplifies radar ‘signaure’ ? Need
to predict weather assodated with cold front? Assemble the necessary skill and knowledge
clugers—and no more — and specify them —and so on.

Trainingisaform of ‘management by objectives (MBO). First, you determine, then set out,
set out, oneby one the objectives to beattained. They are yourtargets. An inventory of
competendes, derived throughtask andysis, suppliesalist of objectives for training. Another
descriptionfor list of objectives for training is syllabuscontent.
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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. Y ou cannot, for example, learn the skill
components of a competency withouta minimum level of practical application. Tha is—as
themod important agpect of practical training it isthe mog frequently overlooked — an
inviolable rule. To beembedded, skills mug be practised. Y ou cannotlearn to fly —norlearn
to manage your Syndrome potential —withoutactua experience and practice. You hawe to do
things Competendes cannotbetranderred into your brain viareading.

Thefull syllabusisthe produd of theandysis, design and planning. It isa blueprint for
training administration. How to doit? And how will you know if it works? Suck it and see.
Run a course and apprai se outcomes, results.

Before you dothat, though,it'sagoodideato check beforehand tha your trainees can’t
already do thethingsyou plan to teach them. You d ssimply waste resources teaching people
compeendesthey already possess. Themod efficient training courses recognise the effects
of prior learning. They only ‘fill in thegaps, make up for shortfals.

Pre-training testing isimportant for another reason. It setsindividud benchmarks To
determinetheefficiency of atraining course, youwill afterwards assess graduaes for
possession of thetarget compeendes. Can the student now do thethingsyou wanted them to
learn? Only throughafter-training testing can tha question be answered. And only by
comparing pog-training results with prior levels of proficiency can theindividud effect of
training be measured. (It is possible for poolly administered learning to bring about
regression. However, autodidacts are unlikely to do tha.)

Learning effect is thusto be measured. Before-and-after comparisons usng objective testing
means, will supply appraisal of effect. If thereisashortfall, if expectationsfor task-
performance are not met, then thetrainingis notdoing wha you want it to. It mug be
reviewed, and if necessary, redesigned. Tha means going back to squae one Wha were the
task compeendes you wanted ddivered? Were the righttargets sel ected? Were methodsof
attainment (training prescriptions appropriate, and so on.

Training—learning— follows the cycle endlesdy. You never get it right. Theholy grail of the
perfect training course can never befoundand repeated endlessly. Re-inventionfrefreshment
are essential.

Competency

Training Cycle / inventory \<

Task Analysis

Test and
evaluate

You never get it right? Why ever not?

Theinputkeepschangng. Thebeginnes of next year will always bedifferent fromtho of a
decade ago. Once thefew students who madeit to schooling might have entered as skinny
ragamuffing wearing third-hand clothes, ten or more years old, illiterate, buthighly
proficient at usng an axe and arifle, or milking acow, or performing houswork. To-day’s
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entry-level counerparts are younge and possess skills (eg, keyboad) thar parents can’t
dream of acquiring (and ways of thinking that mystify said parents).

They're still the same humansundeneath, though equipped with the same potentialities for
learning — the same neural synap% resources all normal brainsare fitted with.

It ishowthose resources are ‘ programmed’ tha produces so many human attributes and
qudities, induding a predispostion to be— or notto be—a Syndrome carrier. Learning is
acquired throughsynagptic programming.

Learning In Action

It starts on Day One Thebaby is bom knowing nathing and withoutany skills. Humansare,
however, equipped with enormouspotential to aborb learning. In aenomous all-
encompassing, ‘fill in the blanks process, from earliest childhood,learning processes
surroundand engage everyone They modify, and by indudng change— actud physcal
changeto your syngpses — ddiver the compeendes needed to survive. They aso, in much
the same way, store the knowledgecontent withou which lifeis meaningless. (Inded, the
best and most produdive lives are thos ‘lived to thefull’, throughnever-ending commitment
to new learning, fromlife’ s beginningto itsend. It' s aso goodfor your brain in the same
way exercise isgoodfor yourbody)

Descarte’ s cogito erg sumis Latin for ‘| am athinker’. Hence hono sapiens Being ‘ sapient’
— ugng cognitive compeendes — thinking — distinguishes usfrom all other species. It aso
signifies the presence within the learning continuum of afundamental logc, or plan. If it
makes sense to learn A before B, © then you can bet the human will, by design, doit that way.
Creationigts attribute the plan to divine purpos. Mog scientists settle for the outcome of
billionsof years of evolution, adgpting, developing compeendes, to match the needsand
demandsof lifein thenatural environment. Whichever sdeyou choog, you have to admit
there’ slogic to learning.

Thereisno end to bookson thesubject. (Education and training textsfill libraries). Thenew
ingghts from Neuroscience tend notto bein them. Not yet, at any rate, thoughsome is
filteringin. Theessentia difference made by the Neuroscience contribution is therealisation
that learning takes place throughphysical changesin your brain.

A really important prindple, it flows oninto every area of human development, throughout
life. It makes enormoussense not only of your past learning experience, but validates the
prescriptionsthat you designfor yourself as a consequence of this reading.

Before getting to tha, you need to be sure of avitd distinction—‘fieldsof learning .

Knowledgeand Skills

In preceding text, theterms ‘ skill” and‘knowledge have generally been used to refer to the
condituent elements that comprise a‘competency’. Elsewhere, ismadeplaintha a
competency can only bedefined in terms of task acconmplishment. That is, you need to know
things and be able to dothings(the skill element) to beable, say, to changeatyre. (Thetest
ispractical. You either can doit, or you cannot Show me, please.)

Earlier learning textbookstended to focuson knowledgeand skills separately. Thereis
purpose to tha. Neurostience tells ustha learning takes place, not only by induang physical
changesin your brain — but tha knowedgeandskills are learned into quite separate areas

¢ 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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frontal lobe /

Knowledge is stored in
and around the central,
inner, area around the
Hippocampus. Electrical
synapses are involved in
knowledge learning.

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

Skill location is a design feature. temporal lobe

Different skills will occupy ‘assigned’ pons
areas. No space is left unused. medulla ——

oblongata

cerebellum

Physical change in chemical synapse

. . . . Major Parts of the Brain
is the basis of skill learning.

A Caution on Neuroscience

Thos of you who eagerly anticipae — are settling in to enjoy — a quick guide to do-it-
yourself-brain-surgery-for-family-and-friendsmusg remain disappointed. (Put away the Swiss
Army podket knife.) | am going to use the lightest of toudhes — 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 doneon living brains captured, so to spesk, in the
midg of thelearning process. However, there are some compdling leads

In addition, | am not a neuroscientist, but a pilot, fascinaed by what the science hasto tell us
—and how fundamentally important it is to undestanding the Syndrome, and how you might
develop persond safety competendes such as Syndrome-management.

Neurostientists constantly caution tha, while a lot is known about brain design and
fundions it is dwarfed by what is not known. We can only marvel at the complexity and
power of this uniqueingrument, the human ‘computer’, but we cannot come close fully to
undestanding it. Tha said, a small amount of knowledge is al tha is nesded to enable
dramatic — invduable, certainly to pilots and safety — insghtsinto 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

| have already cited that very useful guide, the FAA’s Aviation Indructor s Handbook.In
Chapter 1 it refersto ‘prindples of learning’. In an earlier version, (thethen AC-60-14)it
caled these prindples‘Laws —aterm | prefer. AC-60-14 attributed these Laws to Professor
Edward Thorndike, who worked in the 1920sand 305 and who based many of his
condudgonsonlearning ... onhis observation of cats. (Which may bea step ahead of a
contemporary US behaviourist, B F Skinne, who studied rats, thoughnotin the same league
asther Russian contemporary, Pavlov, who worked with dogs)

According to Thomdike, learning takes place through processes tha accord to ‘Laws’ of:
* Readiness

* Exercise
e Effect

* Primacy
* Intendty
* Recency
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The Laws can bebriefly summarised. You will most likely immediately recognise them from
your own life experience. (Excerpted fromtheolder FAA HandbookAC-60-14.)

The Law of Readiness

Individuds learn best when they are ready to learn, and they donotlearn much if they see no
reason for learning. If students have a strong purpose, a clear objective, and awell-fixed
reason for learning something, they make more progress than if they lack motivation.

The Law of Exercise

Thislaw states that those thingsmog often repeated are best remembered. It isthebasis of
practice and drill. Themind can rarely retain, evaluae, and apply new conaepts or practices
after asingle expoaure. Students learn by applyingwhat they have been told and shown.
Every time practice occurs, learning continues. The indructor mug provide oppatunities for
students to practice or repeat and mug see tha this process is directed toward agod.

Law of Effect

Thislaw is based on theemotiond reaction of thelearner. It states that learningis
strengthened when accompanied by a pleasant or satisfying feeling, and that learningis
weakened when assodated with an unpleasant feeling. Experiences that produce feelingsof
defeat, frudration, anger, confuson or futility are unpleasant for the student.

Law of Primacy

Primacy, the state of beng first, often creates a strong, almog unshakeable, impression. For
theindructor, this meanstha what istaughtmug berightthefirst time. For the student, it
meanstha learning mug beright Unteaching is more difficult than teaching. Every student
should be started right Thefirst experience should be postive andfundiond andlay the
founddionfor al tha isto follow.

Law of Intensity

A vivid, dramatic, or exciting learning experience teaches more than aroutineor boring
experience. A studentislikely to gan greater undestanding of stalls by performing them
than frommerely reading aboutthem. Thelaw of intengty, then, impliestha a student will
learn more fromthereal thing than from a subgitute. Theclassroomimposes limitationson
the amountof realism tha can be broughtinto teaching. (Well, it did in Thomdike' s day.)

Law of Recency

Thethingsmog recently learned are best remembered. Convasdly, thefurther astudentis
removed time-wise from anew fact or undestanding, themore difficult it isto remember it.

As | 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

Asyou ge older, as an adult, knowledgelearning becomes easier (to the Alzhamer
threshold, tha is) while skill learning becomes more difficult (can’t teach an old dog....).
(Andif you can’t relate to tha one jus wait. Y our turn will come.)

While I’'m taking shots at Thorndike — expanding on his valuable thoughts, rather — | should expand on
the idea of motivation. While Thorndike is perfectly in order placing it under ‘Preparedness’, | think it is
important enough to be treated as a Law of its own.
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The Roleand 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 amourt of discomfort to learn how.

The *power of postive thinking is often invoked in this regard. Indeed, some people make a
lot of money out of selling self-improvement programs based on postive self-image and the
like. (World-wide, thisis a $10billion market annudly!) Postive thinking might work in the
PR busness, or salesmanship — but it won't wash in practical, handson, professions like
aviation. A smple example makes the point.

Say the postive self-thoughtmessage you send yourself is, ‘I can jump a 2 metre hurdle.’

Theindant you have said tha to yourself, fronting up to the hurdle, your resident redlist, Mr
Doubing Thomes, says, ‘ Rubbish! You can’t. You're notin goodenoughshape’

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 bdieving vital flight skills are within
your capability will be automatically reected by your ‘in-houg cynic’ — unless that
curmudgeon has good and strong groundsfor bdieving tha wha you are declaring in an, ‘|
can... statement, is definitely, incontrovertibly, true, no shadowof doubt

Motivation is important enough to warrant status in recognition as a Learning Law. But
motivating gods have to berealistic, hard benchmarks, not‘vapoumware'.

Being Realistic

The only way you can achieve that level of absolute certainty is to have experience, within
easy recall, of having donethething you are now saying, ‘I can..." about You need to have
doneit recently, and proficiently. In other words if you have nat been successfully practising
the necessary compeendes, al the * power-of-postive-thinking’ in theworld is not going to
ddiver them to you. You either have task completion ability or you do not Y our brain knows
thetruth.

However, when you have been practising hard, you know you can do it. This calm, secure,
knowledge is the basis for propa postive thinking. Indesd, as everyone knows from
expeience, the more confidence you have in your kills, the easier they are to ‘run’; and the
less time you need in *managing’ (thinking throudh), skills and the better youfly.

It's prope to call this phenomenonthe* confidence-competence-confidence cycle'.

If you are certain you can do something ...

Competence

Confidence

... itsaccomplishment becomes more certain. ’

" AUS golf pro once said, ‘There’s a lot of luck in Golf. The more | practice, the luckier | get'.
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Moving On

So much for thepast, lots of very goodtexts on well-known and conventiond essentials of
learning. It al makes sense and you can read alot of your own past into it. But, isit thefull
story? Evidently nat, or | wouldn't be asking the question. Thomd ke did mog of his work
back in the early 1900s Any suggestion tha mere age renda's anything obslescent not only
puts my role in thescheme of thingsat risk ... it defieslogic. Neverthdess, it is advisable to
look aroundand see if there is anything new — innovaive, relevant —outthere ... and useful,
too, | guess. There mog assuredly is, and you have been introduced to it. Neuroscience.

Thomdike can beussfully re-visited in thelight of the new Science.

Neuroscienceand the Lawsof Learning

Thomdike' s Laws of Learning, my Law of Ageand the Motivation Law have been discussed.
Neuroscience provides ingghts into the naure of learning — the processes throughwhich it
takes place. When placed into an aviation context, these fresh revelationsnot only make
enomoussense, they will dramatically improveyour ‘trainable potential’. Well, they can if
you are prepared to work onit, so first, | guess, you need to knowwhy.

In each of theeight categories (Thorndike' s six pack plustwo) | will show how Neuroscience
powerfully augments undestanding of how learning istaking place. It is essential knowedge
for everyone Student pilots will learn better and faster (and therefore with less cos to them)
if they are thoroughly groundel in wha is hgppening as they learn. Indructors are better
prepared for thar duties — and agan, more propitiouslearning environments diminish student
cod factorsin both finandal and emotiond investments. But thewisdomof al tha will make
itself plain asyouread on.

Skills and Knowledge

Theneed continudly to emphasise tha skills and knowledgeare learned and ‘ opaated’
differently is ever-present (as you may have naticed). It is of critical importance in ‘Learning
in Aviation’. Skills are automatic fundions Oncethey are learned, you smply activate them,
and they runwithoutcongiouseffort. Knowedge onthe other hand, comprises thingsyou
do have to think about Y ou may beretrieving stored knowledge or managing newly
acquired information (such aslast atituderead from the altimeter). Y ou can run a skill
withoutthought butyou cannotuse information except constioudy.

Thereisatendency to use theterm ‘competency’ in relation to complex activities such as
landing an aeroplane It is aworthy development, if donepropely, for it so clearly spdlsout
wha isto be achieved, that theobserver — say, atesting officer — has detailed guiddines
agang which to assess performance. Competendes are combinaionsof skills and
knowledge They are also highe order, in terms of cognitive demand. Accordingly, they mug
be practised regularly to ensure they are in goodworking orde.

The countr to — cure for —theroguesyndrome is a competency.

Natural and Unnatural Skills

If skills are not continuousy practised, they atrophy, grow weak, disappear altogeher. The
reason will now beplain. If therelevant syngoses are not used every so often, they will revert
to thar ‘unlearned’ or pre-learning state.

It ispossible to identify awhole rangeof skills—walking, talking, driving —which are
exercised merely by making your way throughlife. You can cal these, naural skills. Youdo
not have to go out of your way to keep them in afit condiion.
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Unnaural skills, onthe other hand, are notexercised in ordinary, day-to-day, existence.
Flyingisan example. And so isgolf. Asis so often the case in aviation, sport offers an
informative andogy, directly applicable in the codpit.

Start with softbdl. It is an example of a sport relying on naural skills. Y ou can readily see
how it isimprinted into thehuman as a naural talent, for defengve reasons Indeed, the
originsof al naura skillsliein thevery beginningsof the human in the present form —the
earliest dawn of history, where survival was the primary preoccupdtion.

In those primitive times, you can imagine, in a competitive or argumentative tusse, one
person throwing a projectile (rock) at anothe’ s head. Equdly, you can see the second person
usngastick defengvely to deflect the head-boundobiject — or, even better, usng athicker
stick to counter-attack, by bdting the projectile right back at thethrower’s head.

Tha softbdl is a sport relying on natural skills can be simply established. Check it out You
candoit. It'sinnae for you. To putthe propostion to thetest, take up aba and head for the
pak, alongwith abdl and someoneto pitch it to you. Youfeel confident fromthe beginning,
don’t you, as you heft theba? Y ou knowyou will dothis effortlesdy ... and successfully.
After only afew warm ups you will hit aimos every well-placed, reasonably paced, bdl.
Inde=d, youdon't even have to goto the park to know this. Jug *thinking through’ a practice
sessionwill leave you comfortable with thenoton. Tha is, you know you could doit easily.
Tha'sanaural skill set, to besure.

Now let’s say the chdlengeyou putto a prehistoric person, who's standing outside the cave,
oneday, thinking throughsurvival plans isto ge& asmall object, lying ontheground into a
distant hole in theground... some 400 metres away.

Naturally, the primitive will bend over, pick the object up and walk to where hecan dropit in
thehole. When you explain tha it can’t bedonethat way, tha he mus use a succession of
sticks, each with a faceted stonelashed to oneend, and some hide wrapped aroundthe other
end, to propd theobject towards and then into, the hole — your caveman will look at youin
dack jawed astonishment — and tha’ s before you even get to explain therules of thegame
and its handicap system.

There can benodoubttha golf isamog unnaural activity.

To enauretherereally isnodoubt let’ suse the same test as for softbdl, a quick practical
outing (ie, atest). It smply isnot possible. Y ou cannotstep onto agolf course, without
preparation, and perform competently. No way! Learning the golf swing takes longhours of
coaching and practice. Thelearning progressis panfully slow. Natural aptitudes notonly are
not used, they mug be overidden, suppressed. Real improvement in this game only comes
throughmonthsand years of application. And if the practice stops your proficiency
immediately beginsto decline All of this—theimpossibly ow learning, thedescent into
incompeence if practice is notrobug and susained — is because the skills are unndural.

A person seriousaboutacquiring golf competence joinsa club and gets coaching initially to
acquire thebasic skills. After tha, they soondiscover tha three *off course’ practice sessions
—ie, at thedrivingrange or 'dry’ swingsin the backyard, or putting onthelivingroomfloor
— plusreading up on thevarioustheories and suggestionsfor improving your game, along
with aweekly game or, better, two, is therodk-bottom minimum needed to maintain your
golf skillsand maybeimprovealittle. For real improvement four or more supplementary
practices are essential (ontop of the oneor two full games a week) Practice sessionscannot
betrivial. Demanding engagements with the skills are essential or there’' |l be no progress.
Unnaural skillsare nat readily acquired (indeed, they are resisted, butthat’s a story for
another day) andthey mug be continuousy practised thereafter to be kept in goodworking
order. Don’t work out, and you lose them.
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This table summarises the‘unndural skill learning problem (so often ignored in design and
conduda of aviation training):

Natural Skill (eg, Softball) Unnatural Skill(Golf)
Easy to acquire, naural aptitudes used. Difficult to learn. Typically requires
specialised assistance, ie, coaching.
Andent human evolution origins No andent origin — purpo iswholly
(defengve) plain to see. artificial —recreation (torture?).
Requires little or no practice to maintain | To maintain, needsa minimum of 4 serious
throughlife. Pick up bat and thingswill practices pe week, forever, or seriousskill
work out depletion occurs.

Few skills are as unndura asthos involved in aviation. The professiond pilot may get
enoughtime in planes and ssimulators (I doubtit, though)to keep all ther precious
competendes at strongfitnesslevels. However, many pilots can’t, for all sorts of reasons
cod bengthemain one We jud can’t afford to pay for al tha flying or sim time. However,
thereis a solution, your own cod-free training routines. Later in this pgper | will show howto
design and implement them. Y ou can maintain professiond standadswithoutexpense —
other than time and exertion, of course. But | expect you'll need to be convinced of the
theories undelying these practices. It's in theLaws of Learning.

The LawsRe-Visited

Thomdike' s six laws ware: Readiness, Exercise, Effect, Primacy, Intengty, and Recency.
They have been aroundsince early last century and have stoodthetest of time— propely.
However, | can’t for thelife of me work out why he started with ‘ Readiness . To my mind,
‘Primacy’ should have come first. Whatever, neuroscience certainly suggests it should be
Numbe Onefrom nowon.

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.

» Thebaby isborn with no knowledgeor skills. Learning starts on Day One The human
designis supeably rationd. Thereisareason for everything we do, indudinglearning.
We are ‘ programmed’ — pre-ordained —to learn in a sequence. Walk before run, indeed.
Compdlingly sengbleisthepropostion tha wha we learn first is the mog important
thing. And nothing is more important than staying alive. (We are selfish animals,, as
well.) Thebaby’s smile, so often taken as a sign of contentment or even happiness, is
merely adevice for affiliating, making a survival aliance for the purpo< of getting food
from, and securing the protective suppot of, the nearest large human, generally Mum.

* Perhgpslessobviousistha, if thefirst thing youlearn isthe mog important, then thelast
thing will betheleast 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 throughcontrast with its more
common obvease — readiness to resist learning. It sespecially true of adults facing new
skill chdlenges. Theolder, the harder.

Neuroscience tells uswhy. In adults, the syngpses we want to get at are already used —
and by preferred recognition paterns Thebrain will defend agang changeto protect
‘survival’ sKills. Theresistance factor isrelated to denial.

There' safair bit aboutDenial in Fit to Fly. However, there' Il beeven morein alater
Module on‘ Persondity’. Denia isamajor negative factor in safety. There are sectionsof
Fit to Fly tha permit you to check outyour own denial propensties.

Readiness can also bedescribed as  open-mindadness’, thewillingness to do new things
entertain new ideas. Some level of discomfort in arriving at that pointis probably
inescapable — but not consequential.

We know fromthe*arousal’ (FightFlight) syndrome that a certain level of Adrendine
stimulationin our bodyis an advantage (Agan, that’sin Fit to Fly.) It gets theblood
flowing at agreater rate, trangoorting more oxygen and blood suga to thebrain. Supplies
of both are needed for synaptic ‘firing . Your brain actudly fundionsmore efficiently
when you are at theoptimal arousal level. (Which explainswhy vision seemsto be
enhanced, greater clarity, thelightbrighter. Thevisud syngpses are working better.)

It can thusbe seen tha an optimally ‘aroused’ state placesthelearner in thebest postion
to receive indruction. Jug as agolfer ‘hitsup’ before going onthe course, the pilot
should perform some form of ‘warm up’ exercise before each flight—if heor shewishes
to ge themod from it. An X-Plane‘flight in which thekey sequences are rehearsed
would bea soundwarm-up. If theflightis going to bea straightforward A to B cruise,
then some X-Plane circuits will dothetrick. Y ou should aways 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.

18

Theneed to practise — to exercise — skills, bath to learn, and then to keep in them good
shgpe has been spoken aboutso often you may well besick of it by now. | hopenot, asit
is supremely important.

But | need to let neuroscience have a say. Obvioudy, repetitionisnecessary to ‘lock in’ a
primary skill, into unused syngptic space. The syngpses change but stay altered only after
repdition of the sensed experience (toudh). They changeingantly, but will revert, though
dowly —andre-indate theggp —if there is nat some more experience throughskill-
practice. Tha'swha is hgppening as thechild learnsto walk, eat, talk, and so on.
Repditive experience to learn. Once the basics are embedded, we naurally practise the
them all thetime.

Pod-pubety, thereisless potential for primary skill-learning. Y ou haveto ‘ over-learn’
into previoudy used space. But it can bedone | have elsewhere used theandogy of tha
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being equivalent to pushing the old skill down asif it was a coil spring. If the new skill
‘muscles are not kept strong,the* coil spring’ will re-assert dominance over the space.
Y our rapid attention-switching to run aviation-strength SA revertsto walking pace.

* Asnoted above naturd skills are naurally kept in goodshgpethroughordinay life
activity. | usethe case of SA skills. Therate we need in the planeis vastly in excess of
thenatural level. Unless congantly worked on, thedower stuff will take charge agan.
We all know abouttha.

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 resultsin pleasure, the effect is stronge. The Neurotranamitter Serotonin
isinvolved in processing and ddivering pleasure. | don’t know, though,if thereisany
effect in terms of making the synaptic learning process more efficient.

» Theobvease argumentistha difficulty in mastering skills occasionsdispleasure — when
thingsare not going well in the aeroplane, for indance — and the consequence is poor
learning. It should be avoided.

» If thingswe doontheground beore theflight, serve to make thelearning impact aloft
more powerful, then Effect can beachieved. We all take pleasure from achievement, so
another beneficia cycleisset in motion.

* [tisanessentia designfeature of this Program that better control over essential process —
theinformation-gathering throughwhich you get and maintain Situation Awarenessis but
one- can belearned throughgroundpractice. That trandates — and tranders— into
stronge learning (and general peformance) in thecockpit. (Thisis called ‘ Part-Task
Training’.)

» After some experience with this phenomenon, the confidence levelsincrease and the
confidence-competence cycle also comesinto play.

* Primacy. (I’ ve kept these in the same order they are in the FAA manud, butl’ ve aways
thought‘ Primacy’ oughtto have come first.)

* Neurostience makes clear why Primacy is such an important factor to berespected in
training. Indexd, ‘get it right first’ isfar more critical than you might think.

* Onceaskill isingaled, it'sgotthehighea priority. Anything new will begraded as less
important. What if it was the ‘wrongskill’?

* Weknowtha happensal thetime. ‘Bad habits are nearly impossible to eradicate. So,
training designa's have aduty to ensure therightskills are acquired in theright order. It's
atoughask, butoughtto be possible.

» However, we knowit can’t hgppen to 100%. Y ou may have picked up away of doing
something — or an attitude away of thinking—way back in life, tha could beareal
hazard in theair, andit'sin thereasaprimary skill. I'll get to howto deal with tha soon.

* Fornow, | jud need to stress the fundamental fact that the skill order-of-learning isan
order of priority tha can bedescribed as‘first in best dressed’. It never changes as you
age Thereisno getting aroundthis fact.

* Youshould search outyour skill and behaviour paternsfor previoudy-learned attributes
that won’'t behdpful in theair. Later sectionsof the Program will give you assistance in
that difficult task. Fit to Fly also assists with that sort of introgpective 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.

ThelIntengty factoriswhat | call the'blast effect’.

That is, learning tha arrives in your congiousess with seriousoonmph has got a better
chance of bengretained. Y ou can think of plenty of examples — something that hgppened
while at the same time there was a stunning experience. ‘I’ll never forget thetime. . ..’

Neurostience putsits finga onthis phenomenonwith unering accuracy. You saw how
the stimuluswas trandormed in the sensor into a ‘coded message . Tha electrical charge
in turn, when it arrived at the syngpse, summoned the necessary neurotranamitter(s).

When there is an intense experience, theamountof charge created in the sensor istha
much greater. Thehighe charge obvioudy attracts a whole ot more neurotranamitter —
and the syngptic modification factor is thusmore powerful. So much so that reversion—
gap re-ingatement —isunlikely, in the short-term at any rate.

The'burst’ or ‘blast’ effect can beputto gooduse. Thos earlier-learned skills tha we
want to overprint, butthat are doggelly hanging in there, can be elbowed aside by
learning with impact or intengty. It's notan easy trick to pull off, butwe need to keep an
eye outfor possibilities.

Indeed, therule tha all later skills have lower priority can, in fact, beoverturned by * blast
effect’ learning. When tha hgppens thenew skill ‘forcesitsway in" and becomes the
primary skill. However, itisahdl of achdlengeto set up thelearning oppotunity so tha
truly intense experience accompanies it. It can hgppen in waysthat are not planned — and
notat al hdpful to you, theinadvertently-acquired skill.

Of coursg, it should beobvioustha theblast effect can come from negative aswell as
pleasurable experiences — we all have memories of certain punishments or embarassing
moments, bumed into owr brains (Hmm. Indructors with cattle prods May notbelegd.)

Thisit isanother areawherereal care mug betaken in training design. Before movingto
thenext section, | will talk alittle more aboutaccidentally-learned skills. If they, too, ge
‘bumtin’ then you could have real problems.

Noneof that should obsure the tremendouspotential for usng intense experience in
learning new sKills. It is especially relevant as a candidate when abad habit hasto be
eradicated. As| say, thedesign of the Program has some attempts at doingit —ie, you
may bein for afew surprises.

| noted earlier theneed to congantly practise unndural skills. It'stheonly alternaive to
getting ‘ blast effect’ or intendty to work for you. If you can’t thusforce overlearning of
say, SA skills—and| really dorit think you can —you are stuck with always having to
keep up the practice — for yourworkinglife 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.
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Again, the connection between Thomdike' s observation tha recent practice isrelated to
skill performance, and the neuroscience, is crystal-clear.
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* Goodnew habits you have impressed into your syngptic space will need to remain
muscular enoughto hold tha spring tensgonin 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.)

» Gettingolde invdves ‘hardening of theneural arteries. Menta flexibility can become
degraded. Y ou can counter tha with energetic cognitive exercise.

» Engagingin new sKkill learningisaway to dothd, eg, take upaforeignlanguaye, or a
new and difficult sport (golf!).

* Asmental ‘staleness isddinitely a safety risk, older pilots (pog 35) should be madeto
routindy demondrate thar mental agility. (Wombat will doit.) Can’t seeit hgppening—
except voluntarily amongg theexceptiond cases —the oneswho are truly professiond.

RogueSkills

A blokel know lived on a street where, last year, there was, during the nesting season, a
demented Magpie. Thethingwould swoopon him clicking it’ s beak, re-attacking ceaselesdly,
chasing him down thewhole length of thestreet. It even, on several occasions took chunks
outof hisears. A man of, ahem, mature years, hedeveloped an ugly, wholly unwanted,
cringeflinch —a bdt of fear, the coneequent Adrenalinerush, pulling his head down onthe
dightest soundbehind him, turning to face the menace, crouding, snaling, holding his hand
outin frontof him. In themiddle of thesupamarket he d gointo thisroutineif someone
merely rugled pgoer behind him. Even ninemonths later, the‘ swooping’ seasonlongover,
hestill feelsthestress kick in and thetwitch skill get ready for arun when there’ s afeather-
like noise fromthe stern. The Magpie knew it’s neurostience. The'Intengty’ surely
implanting a skill the bloke cannotget rid of. Thenew ‘swooping’ seasonis soonto hand.
Theman has boughta shotgun.

‘Rogueskill’ may abit strongfor many manifestationsof the syndrome. It can be harmless,
like the catchy tuneor songyou have picked up, that plays over and ove in your head.
However, it certainly is something to watch outfor, an inadvertent *blast’ of sensation
imprinting into youwr syngpses aroutineyoureally don’'t want.

Therogueskill | want you to avoid is described in thefind section of this part of theflight
sim module. If you already have it, gettingrid of it may notbe possible. Asyou saw jug a
while back, if that’ sthe case, then condant practice will be essential. You can get tha
practice onthe PC flightsim | will introduc youto — or any other one for tha matter.

If youdo not‘have thebug’, bethankful. However, you also need to bealert notto acquire it.
It ispossible that theintengty factor involved in first ‘working out onthePC flightssim will
have theblast effect of a Magpie attack. Theconduding reading will tell you howto avoid
picking up theterrible virus Before getting to tha, alittle more ontraining practice.

| may have given theimpression tha new skill-learning isimpossible. It’s notthe case,
obvioudy. We can and do get there, even with complex pursuits such as flying. However, as |
have said often before, many (mog?) pilots suffer from permanent skill-depletion. They
either can’t gt enoughhours, or the housthey get are not sufficient in terms of training
value— across thewhole rangeof skills, say, extreme manoaivering. Tha being the case, the
only optionisto use other forms of skill exercise. Tha's wha this section of the Program is
all about usngthePC flightsmto ‘rev up’ your SA skills. Asthiswill beentirely
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exercising you do yourself, unde self-supevision, your knowing a bit more abouthow it will
work for youmay assist you in themotivation department.

Part-TaskTraining

| have aready alluded to the concept of * sub-component’ or ‘part-task’ training (PTT). The
basic ideaistha we learn complex skills—longautomated behaviours — remember thelast
time you drovea car for miles withoutthe dightest thoughtabouteither thedriving or the
navigation—tha’s alongcomplex skill —we learn them to save time. Themore you can ‘do
ontheautopilot themore time you have for other things Complex skills are built up—
pached togeher, so to speak — from simple skills. But even simple skills can berelatively
complex — steering thecar, rollingthe*plane for example. At alower level still arethereal
fundamentals, the basic building blocks of all human competency — the undelying skills.
They are vitd, as this diagram shows.
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