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INTRODUCTION

In many gliding clubs pilot training is concerned
mostly with skills training, and we are generally pretty
good at this. Pilots are taught how to handle the glider
adequately, and to assess heights and distances, for
example how to make good approaches to the runway
for a smooth landing. We do this in spite of student
pilots being of all ages. People also fit into a huge range
of personalities, though we tend to group them into a
few categories only. Do we adjust our training for these
variations? Do we achieve a good, all-round pilot who
is able to handle abnormal situations? Not in all cases.
As is widely known, pilot error is blamed for a high
percentage of aviation accidents. We can and should
address this fact by looking at the training we give, as it
is during training that we have the best chance of
influencing the future actions of the new pilot. This
paper tries to assess the implications of pilot training on
accident proneness, and what we as instructors can and
should do to train pilots to acquire good decision-
making abilities.
Accidents

A serious accident can occur for any number of
reasons, and following the accident investigators often

discover a chain of events that preceded the accident. A
chain of events that the pilot interrupts means thathe or
she can breathe a sigh of relief (that the chain was
broken) - the pilot then merely had an incident, when
nothing was bent. Anincidentis an accident that nearly
happened.If one or morelinksinthe chain of events had
not been interrupted, an accident may have happened.
By breaking this chain, the pilot took an alternative
action thatavoided or prevented the accident. How did
he or she accomplish this? How can we teach new pilots
the techniques to break the chain, and so avoid an
accident? This, 1 believe is the key question.
Rules

Many countries or their gliding organizations have
rules that tell us what experience we need to fly a glider,
what training we need, and indeed where we may go
freely or under what restrictions, and these are often
written into national regulations, In addition, in our
clubs we see “rules” that are designed in most cases to
guide pilots as to when they may do this or that, what
sailplanes they may fly and when they may fly them and
how muchitwill cost,and so on. Inmany cases the rules
have been born out of experience or lessons learned
following many years of club operations. For example,
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in a restrictive valley it would be prudent to limit the
conditions under which inexperienced pilots are al-
lowed to fly under turbulent conditions, or are allowed
to winch launch with a cross wind. We can all think
immediately of examples of restrictive rules, What does
this tell us, particularly those of us who are instructors?
[thinkittellsus firstand foremostthat weare approach-
ing accident prevention from the wrong direction - that
is by regulating rather than training.

Pilot Decision-Making

Most of us probably never think about decision-
making when driving a car! The consequences of a
“wrong” decision about which way to turnatajunction
are possibly annoyance at the need to turn round. The
consequence is seldom life threatening, whereas in a
gliderawrong decision canbecome critical, particularly
when low. For example, a decision to turn towards
likely looking lift over rough terrain instead of turning
to a smooth landing in a large pasture, can lead to
problems. If there is no lift, the pilot will soon have to
make a (hurried?) return for a landing in the available
field. The glider will now be at a lower height, possibly
leading to problems if the pilot is inexperienced. He or
she may be unable now to make an uneventful and
hence, safe landing.

Typical Training Situation

We do not generally train pilots during ab-initio
training with a specific method or technique for deci-
sion-making that would cover situations typical of the
above. However what has been done recently is devel-
opment of judgement-training for power pilots.
Judgement Training

The student and instructor work on this system ini-
tially together. The student manual asks a series of
questionsrelated to how he orshe would react to typical
flying situations involving the environment, the pilot
and/or theaircraft. From the answers the student devel-
opsa “personality profile.” The profileis discussed with
the instructor who then uses his or her manual to
develop or set up situations for the student. These are
designed to help train the student pilot:

- torecognize the tendency to make a decision based
on the pilot’s personality, and that this decision often
may be inappropriate and therefore unsafe, and

- to make a more balanced and hence safer judge-
ment.

Success was achieved with this program in Canada
thatused groups of Air Cadets ona power flying course.
However, when thisjudgement training was applied to
gliding we found one or two serious shortcomings.

1. Gliding students are generally trained by several
instructors, and

2. People oftenreacted negatively to evaluating their
own personality and sharing the information with their
instructor!

With many gliding clubs, in which there may be
several volunteer instructors and very often a less struc-
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tured training environment, this type of “personality-
centered” training is difficult toarrange. A student may
fly with one instructor this weekend, but might not fly
again with the same instructor for several weeks. Con-
tinuity of this kind of decision-making training is virtu-
ally impossible.
Value of Training in Pilot Decision-Making

It is important to start training the ¢
early toab-initio students. [f we delay this training until
the pilot has accumulated some flying experience, the
pilot will probably have alrcady formed some type of
decision-making habits. The habit may be one of mak-
ing no decisions because the instructor always made
them! This is poor training because it will now be
difficult to break this “habit” and to develop a new
decision-making capability in this instructor’s students.

By starting pilot decision-making (PDM) training on
the first few flights, anew pilotis givena vital good habit
that will remain throughout his or her flying career. If
decision-making is seen as part and parcel of flying
training, students will learnitand it will become a good
habit that, if applied well, will give the pilot the tech-
nique to make good and therefore, safe decisions.
THEFOUR-STEP TECHNIQUEFOR MAKING FLY-
ING DECISIONS

The technique is derived from Adaptive Manage-
ment techniques which are used in making business
decisions, and the technique serves our purposes very
well. I am indebted to Mike Apps, an international
competition pilot from Canada, who firstsuggested this
technique to us.

The first step is to assess or to See the Situation as it

exists now.

Next the pilot must evaluate and rate his or her

Options.

Based on a predicted outcome the pilot must Act on

one option.

Thisleads toa new situation, so the pilot must Repeat

the steps and hence Reassess the developing (new)

situation.

Notice that the steps give us an easy to remember
acronym-SO A R!
TEACHING THE TECHNIQUE

It is best for all instructors to start early in the flying
training with an introduction to the technique and a
demonstration to the student pilot of how it is applied.

Starting with the first step, on an early flight, for
example on the descent towards the circuit entry area,
the instructor can ask the student to assess the situation.
Where is the glider relative to the club runway? How far
from the club, is the glider in an area of lift or sink, and
soon?

The instructor discusses the answers and then sug-
gests some Options for immediate action.

A very important part of the process is to predict the
outcome of each option. For example, there are several
alternatives: the first is to continue going straight; the

wmique very
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second is to turn left, or to turn right, or to decrease the
speed, cte. Why turnleft?... there may be a good looking
cloud and the pilot predicts lift. If they go straight they
might conflict with several other gliders and to the right
- blue sky, and a prediction of sink!

Acting on the Best Option

Which option should be chosen? The chosen option
must be based on the perceived benefit, and by the
objectives for the flight. These could be immediate or
longer-term, but in any case safety must take prece-
dence. In fact safety should often veto what might
otherwise appear to be an acceptable option.

The question then, is: What is the best option? To
decide, the instructor could discuss and consider the
goals of the flight, keeping playing it safe foremost in
mind.

Having chosen the option that provides the best
benefit, the pilots now have to Act.

A word of caution must be included here. When
choosing which option to act on, the instructor must
teach the student to be more cautious than e~perienced
pilots. Experience is the fool’s best teacher, the wise do
not need it! (Welsh proverb).

Repeating the Process

The fourth step is a very important part of this pro-
cess, and it is to Repeat the four steps. In this step the
student will be taught to see and assess the developing
new situation. During this re-assessment, the student
compares the results of the earlier decision to the predic-
tions for that option. This builds up what we call expe-
rience. By analyzing and comparing earlier predictions,
it becomes easier to make better predictions in the
future.

In the above example, if the student had predicted
that the turn would take the glider tolift, butall he or she
sees is strong sink, (if very low) the pilot must act
quickly to evaluate new QOptions, predict what will
happen with each, then choose the best and Act on it!
Then Repeat and Reassess again.

You have just read an example of repeating the SOAR
stepsina few shortlines, althoughittook a page orsoto
describe them first.

DISCUSSION
The Situation - The First Step

Besides the important part of seeing the situation
from the perspective of where and what the aircraft is
doing, you must consider other longer-term factors.
These are the: '

- Pilot,

- Environment, and

- Aircraft.

Firstthe pilot. Yourstudentmay be tired afterarough
four-hour flight, so teach him or her during training to
make allowances by deliberately saying “I will begin to
plan for my landing early. I will allow lots of time to
think the situation through, and so on. Understanding
ourselves, our limitations as pilots, isa ke}-’ item that we
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neglect too often in our flying and its training. Remind
students (and yourself.) that as we get older our reflexes
get slower, and our tolerance to heat and altitude, and
the lack of food and water also gets lower. We must
admit this!

This leads to the second area to see and assess.

The environment is the weather, the wind, its direc-
tion (particularly when landing!), the temperature (too
hot or cold and we don’t function at our best), and the
terrain (lots or little to land in, or we may still be at our
comfortable home field). All pilots must assess these
factorsbefore they can make good decisions. Weneed to
know forexampleif the wind has increased since takeoff
(stronger wind gradient?), torecognize that the selected
landing area is tricky because the topography suggests
thatthe ground has aslope to it, or there are trees on the
approach. Alittleextra time to think throughand toplan
the landing pattern will pay off. Too often we take it for
granted that the same old circuit pattern, late decision
and same speed will do. Accident stalistics show they
won't.

The third part of seeing and assessing the current
situation is to think about the aircraft itself! We forget
that this one has stiff or ineffective airbrakes, or thatitis
slow toroll compared to our own. We fly different types
occasionally, to take a passenger, for example.
Options - The Second Step

Itis aftera pilot has flown a few flights that he or she
starts to gain experience. Using this experience, teach
him or her to predict what will happen for cach Option
they might choose. Each prediction must include an
estimate of the benefit of choosing that option. These
options are of course strongly geared to the objective for
the flight.

The objective, or goal, could be short-term, simply to
stay up, or long-term such as tring to maximize the
speed around a triangle. Other objectives could be, one
of avoiding an out-landing, or of looking good (in front
of your peers) or of playing it safe.

As mentioned earlier, the option giving the safest
outcome should guide all the pilots’ choices.

Acting - The Third Step

Having chosen the option that provides the best
benefit, teach the pilot to Act. The students will have
been taught the flying skills to do this, however, remind
them that if they are low-time pilots, then they must be
more cautious than the experienced.

So you Act on the chosen option. This immediately
leads to a new situation, and this gets us to the fourth
step in this process.

Repeating the Process - The Fourth Step

Whenwerepeat the fourthstep we should belooking
at the developing new situation. We must compare the
results of ourdecision, to our predictions for that chosen
option. Thisbuilds up our experience which then makes
it casier to make more accurate future predictions.
Instructor Teaching and Contriving Situalions
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Itis fine to write down the four-step technique in an
article or manual, and to teach a student to do it. How-
ever it will not be used in the air later by a solo pilot,
unlessitis taughtvery early,and then practiced through-
outtraining. The firstsituation thatanew studentcanbe
shownis theloss of height toa pointof having to commit
toalanding. In this situation the instructor can choose to
try and extend the flight by working some weak lift, or
can decide to join the circuit. Merely by showing the
student the decision-making process in action, the stu-
dent is shown its importance to the safety of the flight.
As the student gains experience and is beginning to
make the decisions, the instructor should prompt the
student with questions such as, “what is our current
Situation?” and “What are our Options? They can next
discuss the student pilots predictions for those options,
and (initially) ask or later) wait and see what action is
taken. This should be done by all the instructors in a
club, at all stages of the training of all student pilots.

A very important part of the training here is for the
instructor to contrive situations that will test the student,
and will possibly lead the student into making errors.

Typical situations that can be contrived are:

-losing too much height deliberately by circling just
before starting the landing pattern,

- agreeing with a decision that will lead the glider
away from the club, which the instructor judges will
require a non standard, low (but safe) return to the club
circuit or to a prearranged off-field landing site,

-suggesting a practice spin at too low a height or
when several other gliders are close by,

- practicing field selection and circuit planning for an
off-ficld landing while very close to the club.

Inthe case of suggesting a low altitude spin practice,
the student may begin to “obey” in which case the
instructorimmediately knows that the SOAR technique
of decision-making is not being used! Suggesting that
students do something “wrong” should be done with
great care, as they should not bt' given the im p ression
that the instructor would do this! But such a “test”
useful to getanidea of how the student would act when
flying solo, for example.

In the last case, we are using the return to the club as
a useful time to teach cross-country ficld selection and
circuit planning. By contriving the situation, the student
is given a meaningful-exercise while within a safe dis-
tance of the club runway. The student will be surprised
how much height is taken to look for hazards on the
approach, tojudge the suitability of landing in the crop,
and other features such as the slope, while all the time
planning a suitable circuit pattern. Under windy condi-
tions the driftaway from the intended landing area is an
added problem to contend with, and very realistic situ-
ations for an actual out-landing can be simulated.
PILOT DECISION-MAKING TECHNIQUE IN AC-
TION

The firstSituation refers to a low-level rope break: the
pilot is on aerotow at about 60 m, with a light wind.
There is a field suitable for a landing beyond the run-
way, and to the left is a stubble field, to the right a tall
crop. The pilot is low-time and not too experienced on
the glider. The rope breaks... Suddenly the pilot has no
more pull...

How does this pilot react? What does he see? What
does he do? What should he do? Remember the auto-
matic reactions. So, here we go.

EXAMPLE FOR A ROPE BREAK

SITUATION
Rope breaks

GPTIONS

2. Tum left
3. Tumn right
4. Fly ahead
5. Other?

1. Land ahead

ACT

Establish
Control v
then Reassess

REPEAT

Y

Speed OK
No helght loss

—e 2 Turm L

4, Other

1. Land ahead

3. Turn R —# Land ahead v

REPEAT

Y

Speed Adequate 1. Land Ahead
Height Adequate —a= 2. Left turn —— Land ahead
3. Other
8 - O
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Remember that a rope break can occur in the steep
climb through the wind gradient. This requires the
automatic reaction to lower the nose to prevent the
speed from dropping rapidly after the break. Also un-
der this heading comes a low-level wave-off by the tug,
when the speed could be marginal.

Note that the pilotcould have turned left towards the
stubble field, butin this case, he was alow-time pilotand
he considered the left turn more dangerous than going
straight ahead onto a good area for a landing. IHere we
are also operating by the rule for a rope break below
90m, which is to land straight ahead, with only a brief
turn into wind if needed.

For a situation where a landing straight ahead is out of
thequestion, the pilotmuststill reactautomatically, buthis
or her responses may be modificd now by PDM, thatisby
using what many people would call good judgement.
EXAMPLE OF AN INSTRUCTOR MONITORING
AN APPROACH

The instructor has been monitoring the pilot on a
check flight, so is more relaxed than with a pre-solo
student. The flight has gone well and good thermal
climbs were achieved. They are now in the circuit, the
instructor monitoring the pre-landing checks. The speed
is a bit low perhaps, but the instructor says nothing,
hoping the pilot will notice perhaps...

SITUATION OPTIONS ACT
Moderate wind, glider 1, Instructor notes speed

in the downwind leg, speed but walits for pilot ———}
isn't deliberately increased to notice and react to it

below 400 feet; still within 2. Instructor questions
pilot about intentions®

easy reach of the runway.

1. Walts for reaction ﬁ‘

3. Instructor prompts for

increase in apeed REPEAT
Pilot extends dewnwind 1. Instructor says nothing
leg but remains at low ___ 2. Instructor questions 3. Instructs pilot
speed; height decreasing 3. Instructs pilot to turn —=  to turn '“}

4. Instructor takes over immediately
REPEAT

Heavy sink; :pccd still 1. Instructor says nothing
marginal; now quite low " 2. Instructor “instructs” 3. Instructor
on bhase leg; glider pilot to increase takes over
drifting downwind speed, ete. control
more than desired 3. Takes over cantrol REPTE.A‘I‘

Appear to be undershooting; 1. Increase speed to

increased turbulence near
ground

S o

conserve height and
for better control in — field, over the fence.

Just make it onlo

turbulence; turn in early

In this example the instructor clearly left the decision
to take over control too late. The good flight with this
pilot lulled the instructor into thinking the situation
would be recognized by the pilot. The instructor contin-
ued to wait for a reaction, rather than to have asked for
the pilot’s thoughts or plans for the circuit as it was
being flown, particularly as the speed and then the
height were not ideal. If you look at item 2 in the first

block above, (*), this is the decision which would have
been the better option for the instructor, bearing in mind
that an increase in speed is (usually) required below
about500 feetand prior to making the turn ontobase leg.
TOFLYORNOTTOFLY? THATISTHEQUESTION

Another question that occurs occasionally could be
whetherornottoflyatall. Thesituation could be that the
pilot had a bad week and, though the weather looks
great for thermaling locally, today the pilot has a head-
ache. Maybe a hangover too? Not much problem, he
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thinks, but let us predict what might happen if he did
take of what is likely to happen to the headache? Is he
going tobe able to concentrate well? Bitof an increasing
wind is predicted, and itisstrong already. The pilotmay
be tempted to say he can handle it. OK, so now we will
summarize the four steps and see how to use PIM to
come to a safe and logical decision.
Situation

Pilot does not feel too sharp (rough week). We men-
tioned a possible hangover. Weather looks good for

thermaling, and it is tempting. Winds are predicted {o
increase, and are already strong,.
Options - -

There are only two right now; to fly or, to stay on the
ground!

The predictions for the flying option are; the pilot will
probably be able to climb away and have a flight of an

hour or so. The winds will increase, making good pilot-
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ingand good planning of the circuit prime requirements
for the circuitand landing The headache will get worse
due to the allitude (and when did this pilot last eat?),
and concentration will suffer; in fact the pilot will be
distracted from “flying the ‘plane”. Probably he will
make a poor circuit and hence a poor landing. With the
increasing wind a serious situation could arise.

If this pilot stays on the ground the predictions are
that he will gradually get to feel better. He can even do
some useful helping around the club and help with the
flying operation, and impress on younger pilob that if
they don't feel well, it is best to stay on the ground!

Anyoncor twoof the first set of predictions alone (the
flying option) would suggest that this pilot should not
fly.

An extreme example perhaps, but it was chosen to
illustrate that a pilot does not have to be in the air to use

VOLUME XX, NO. 2

the PDM technique to reach a good and safe decision.
SUMMARY

Beforesoloing all students, instructors should ensure
that the pilots can go through the four-step process
without prompting. Occasionally ask students how they
are doing; assess whether they arc using the technique
well, and whether you agree with their decisions.

Don't forget that there are many situations that call
for continuous evaluation, in fact there should be very
few occasions whena pilotwillnotbe assessing options.
Sometimes the process will be fairly relaxed, as when
the pilot is very high, but don’t forget that practice is
essential, asitwillbe vital ta the pilot when the situation
calls forrapid decision-making, such aswhenlanding in
a strange field. Pilot decision-making, or PDM as we
now call it, will be based on the predictions for the
options that the pilot is now evaluating.
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