HUMAN FACTORS
FOR IFR PILOTS

Even the smartest, most skillful pilots are wired to
perform suboptimally under stress. There are tech-
niques to keep us from folding under pressure.

by Fred Simonds
s conscientious pilots, we spend
Aprodigious amounts of time and
money on gaining and maintaining
safety through flying proficiency. We
focus mostly on things external to our-
selves: approaches, charts, instruments,
techniques and the like.

Yet we rarely do the truly hard
examination, the one that probably
matters most, looking inside ourselves
in an effort to understand the proper-
ties of human capability that influence
our decision-making and behavior in
the cockpit. If we can be aware of and
compensate for our human weakness-
es, then we can make better, safer deci-
sions in the air and on the ground.

The impetus for this article is a book
tiled 7he Limits of Expertise (Ashgate,

2007) written by three human factors
researchers at NASA's Ames Research
Center. In analyzing 19 air carrier acci-
dents, authors Dismukes, Berman and
Loukopolous sought to explain why
smart, skilled, professional pilots made
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Pilots are people who are
goal oriented. They are
biased toward getting
things done.

the errors they did, and how under-
standing ourselves better can make us
safer. Here are the highlights.

Human beings do poorly at moni-

toring anything for any length of time.
Our attention wanders, we get bored,
we zone out. It is why it is not easy to
keep a good instrument scan going.

We also tend to monitor less those
instruments that rarely change or are
regarded as very reliable, such as the
ammeter or oil pressure gauge. This
is why annunciator lights that let us
know when something is amiss have
proven so valuable. Annunciators are
immune to human “change blindness”,
the failure to notice a visible, but unex-
pected, change.

Naturally enough, we are biased to
see what we expect (or want) to see,
even if it's something else, such as the
oil temperature heading for the red.

An effective cure for poor moni-
toring is to point at the instrument
and say aloud what you expect it to
read. Write specific numbers into your
checklist. This will give you a definite

value to compare with what you see.

Plan Continuation Bias

Pilots are people who are goal ori-
ented. They are biased toward get-
ting things done. Unfortunately, there
is a down side to that bias; pilots
are strongly partial toward continuing
their current plan even when change
makes it unworkable — especially in the
approach-to-landing phase.

By the authors’ count, plan bias fig-
ured into at least nine of the 19 airline
accidents analyzed. An airliner land-
ed in the middle of a thunderstorm.
Unstabilized approaches led to land-
ing mishaps instead of go-arounds.
Recently I heard a new IFR pilot com-
plain to ATC that the clearance he was
given was not what he filed.

Being human, pilots sometimes
rationalize that their skill and experi-
ence can force-fit their plan into work-
ing. It might be hard to admit, as one

Pilots are heavily inclined to continu-
ing an approach even when changing
conditions make a missed approach or
go-around the only safe plan.
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airline crew should have, that they
were way too high ten miles from the
airport. Their improper use of the pro-
peller controls led to a double engine
failure and an emergency landing,

Resistance to amending or devis-
ing a new plan is intensified by many
factors: fatigue, stress, an unclear situa-
tion, time pressure and high workload.
We are also influenced by confirma-
tion bias — the tendency to note only
cues conforming to the current plan
in an effort to save it. We see what we
want to see and hear what we want to
hear. Logically enough, and especially
when the goal is near completion, we
tend not to invest any more effort than
necessary in looking at data that is tell-
ing us our plan won’t work.

Strategic Approach

The authors recommend that pilots
adopt a big-picture strategic approach
as opposed to simply reacting to situ-
ational demands (e.g., turn this way or
that) at a tactical level. Slow, deliberate
mental activity is the cure for plan con-
tinuation bias. Throughout the flight,
ask yourself, “Shall we continue?” as
opposed to just continuing.

Gaining strategic perspective can be
difficult. Strategic thinking makes big
demands on our attention and work-
ing memory. Under heavy workload
pilots tend to fall from strategic into
automatic response or tactical mode.
The result can be a subtle evolution
from a routine to a nonroutine situa-
tion; by the time the pilot realizes the
shift, it’s too late. Ironically, it’s hard to
start and keep thinking strategically,
especially when it’s most necessary.

One of my favorite IFR mind games
is “What if?” This game consists of
developing a Plan B and even a Plan C
as the flight progresses. It seems to me
that we can largely defeat plan bias if
we keep our minds flexible.

Human Behavior in the Crunch

When forced to make critical decisions
under time pressure we tend to favor
simpler solutions that demand less
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When the pressure builds, the weather goes downbill, systems malfunction, the fuel
gets low and the pilot is trying to squeeze juice out of a plastic stick, the quality of the
pilot’s decision-making drops off radically. It's time to take action to restore the ability

to think strategically by slowing down the airplane or taking delaying vectors.

working memory than strategies call-
ing for deliberate, analytical thought.
We sometimes fall back on automat-
ic responses from memory. Under
pressure in an unfamiliar situation,
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Strategic thinking makes
big demands on our
attention and working

memory. Yet it is vital.
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humans often respond impulsively and
in a disorganized way. These reactions
greatly increase the chance of error.

In a recent accident, a Cirrus pilot
began to see erratic airspeed and alti-
tude indications in IMC soon after
takeoff. He pulled the parachute. Had
he thought to reach first for the alter-
nate static air valve, he might have
averted an accident.

Learn to notice if backup cues such
as altitude alerts are becoming primary
cues. Primary-backup inversion is a
sure sign that you are overloaded.

Habit capture is the tendency to
apply an oft-used procedure when a
less-practiced procedure is needed. For
example, sometimes we resist apply-
ing crosswind technique because we
haven’t landed in a crosswind lately.

Time to Analyze

Humans cannot think through com-
plex decisions rapidly and then respond
well. Lacking time for deliberate analy-
sis, your first defense is to make conser-
vative decisions, which can be precisely
the wrong choice. Your second defense
is the better one: slow the airplane
down or ask for delaying vectors or
even a hold. Do whatever relieves the
time compression, buy yourself time to
again think strategically.

Workload Saturation

Excess workload preoccupies the mind
and hampers our ability to operate in a
safe strategic mindset.

When overloaded, our ability to
think our way out of it is greatly
diminished. Our capacity to perceive
and evaluate risk factors that lead
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