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Surprise

An unexpected event that violates a pilot’s
expectations and can affect the mental
processes used to respond to the event

(FAA, 2015)
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The Problem with
Startle and Surprise

Two Types of Surprise

- Fundamental Surprise
- Situational Surprise
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Startle

An uncontrollable, automatic muscle reflex,
raised heart rate, blood pressure, etc.,
elicited by exposure to a sudden, intense
event that violates a pilot’s expectations.

(FAA, 2015)
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Colgan Air — Buffalo 2009
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Turkish Airlines — Amsterdam 2009
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Air France — Atlantic Ocean 2009
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Pinnacle Airlines — Jefferson City 2004
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West Caribbean Airlines — Venezuela 2005
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The Problem with
Startle and Surprise

Air Asia — Indonesia 2014
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While Pilots may practise emergencies in the sim for
perhaps four days a year, the remainder of the 360+ days
are often routine and emergency-free.

On those rare occasions when things do go wrong, then a
lack of expectation can produce some heightened surprise
and stress reactions, with negative effects on situation
outcome.
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The FAA Experiments - A powerful example
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Simulator experiments are being conducted
to expose pilots to ‘controlled’ interventions.
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Training Interventions

Pilot Briefing Package

[THE EFFECTS OF STARTLE AND SURPRISE

Iatroduction
O the 12 of February 2000 2 Dash $-400 operited by Calgap Air on behadf of Conlinzreal
Coneocbon wic spproaching Rulfalo aupont in New York State e G wealber with occssanml seow

showers While icing conditions 2ad been carker in the flight, the arcoadl wes net
etperencing icmy durmg the aclual appesach

ATC levellad (he aircesnfi al 2300 feet Gor e ILS spproach and the Caplain, whe wic PF_ staried oo

wealigure the srcrall in palios of g the apy b As part of this peocess the Caplan,
sedaced power to udle, caliod for the iding pear to be lowered the (g 1o B¢ lowerad 1o the 5°
pesiticn and the cond: leven lo ke 1 to the tpm poostion. This had (he elfect of

sipnificuedy creavieg the airceadl dmg, @ 1 level Guhl phase, which rewliad o a apid redictioa in
sulicatod sespced. The Ciptain then called fur the Flag 1o ke lowered o the 157 posaton and the First
Officer st 1o sefoct this with the Flap lever.

As the serspocd safooed direugh 131K however, the shick sbaker sl warnmg scevatod This wis
simme §5kts higher than dhe nomul actvaton poul Becime an wisg sccrtan seferoece spead
sdsustrecnt swikch (INCR REF SPD) had becn sefociand oa carlier m be (lght, whad wik
regueszmenl peice lo celeving iGny comlilioss. The suitch increases (he sall warsing margis shove
wonal stall o allow for ice sccretion

The Capin was clesely staetled and supmsad by the activaton of Ge stick sleder and anmediately
wppliad 2 37 psund pull force on e centrol coluen, resulling in 2 pack up w0 15 This resulied inas
acrodynamic slall s the sinpeed deciyad mpally and wis sccompanicd by meliple secrafl stick
pusker actevaton. The Caplum Ined 0 overrade the shick pushen by pallag even harder (160 prunds
frece ol oo stape) on the coutl colamn. Daring the fane the mrcrall hud alse commesocd
alicmately rolling Jeft saul nght between 45 dogeses oze way ied 105 Scgrees (he other

While this was bippenung the Fist Offoer, who was Likely abao startled by e stick shukes and
eesiting eventy, kad elocted o select the Nape up. Ths had e effect of exacerhuling the sovodynum
stall, wed B conplad with (he comnlergeaduclive conrol column mpats Eoss (he Caplain, meiet &
recovery wis never effeciad, eesulling in fhe gircm @ crshing wal (be boss of all 4% people on bossd
wnd care sddditiosal persen o the ground

For furtber mfomston you can downloed the socident seport hose.
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Training Interventions

Immediate Action Events

EGPWS Terrain Warning -

Rejected Takeoff

Reactive Windshear
: Sna) Stall Warn Recognition
(Impending) Stall Warning = 5000 Reactions

Aircraft Upset

S (Overlearned)
Cabin Altitude

TCAS RA ~
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Non-immediate Action Events

1. Take a few seconds to recover if possible

2. Check and call the aircraft state
- Speed, Alt, Pitch, EICAS/ECAM

3. Decide on the best course of action

A 3 step process:

B - Breathe (Pause)
A - Analyse
D - Decide
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Simulator Exercises

Simulator exercises which incorporate
startle/surprise event training must be very
carefully managed to avoid negative training.

It is quite possible that poorly conducted training
could actually have negative consequences
during future unexpected critical events.

It is critical that pilots leave the sim with a sense
of self-efficacy for managing such events.

CRICOS QLD00244B NSW 02225M TEQSA:PRF12081



UNIVERSITY
OF SOUTHERN
QUEENSLAND

Training Interventions

Simulator Exercises

The utility of startle/surprise exercises will vary
between simulators.

The use of distraction immediately prior to an
event is recommended to add to the surprise

effect.
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Simulator Exercises - Examples

Forward Cargo Door Blowout with Associated Engine Failure
Unexpected Stick Shaker Stall warning
Unexpected EGPWS Terrain warning (Glass Mountain)

Autothrottle Failure during Level Off in Climb or Descent (with
distraction)

Failure of PF Autopilot Disconnect on RNAV GNSS Approach

Subtle Autopilot Failure during Level Off in descent (with
distraction)

Altitude Capture Failure
Dual AC Bus Failure at 500 feet on Approach
Compressor Stall during Go Around
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Btartle and Surprize Exercise Behavioural Marker System
Behaviour Very Poor Poor Acceptable Good Very Good
Generic Azzezssment | Observed behaviour Observed behaviour in Observed behaviour does Observed behaviour Observed behaviour
Statement directly endangers flizht | other conditions could not endanger flizht zafety enhances flight safety optimally enhances flight
safety endanger flight zafety but needs mprovement safety and could serve as
an example for other pilots
Appropriate Observed jumping to Some evidence of Reacts in an appropriate Generally acts Reacts appropriately after
responzes concluzions or showmg impulzive behaviour but | manner but problem solving | appropriataly to the due conzideration of the
/as the situation impulsive behaviour. No | of a mmor nature. Missez | flawed and responses less circumstances. Information | situation. Accurate analysis
assessed accurataly evidence of accurate some mmportant than optimal Mizzaz some sesking, analysis and of the problem and
and an appropriate problem analysis. information which could | items but gets the important | decizion making good, but | interpretation of the
remedy affact problem solving mformation. lezs than opumal situation.
implemented? and decision making.
Reaction delay Obszerved ‘frozen’ or Noticeably slow Obszerved a moderate and Some shght delay m Reacts in an appropnately
Was there a short ‘mactive’ type behaviouwr | identifymg the problem | obvious delay in making any | switching attention from timely mamer with Iittle
pause then accurate | for quite some time. and determining the best | statement of the problem, the stimulus to the flight evidence of cognitive
and timely Observed fixated on one | course of action. May deciding onan action, or in | nstruments. Shghtly slow | impaiment durmg
implementation of stimmlus at the expensza have been fixated for takimg action. to problem solve and problem solving or
the azzaszment and of situational awarenesz. | some time on one thins. decide on a course of decizion making.
decizion proceszes” action, but overall
acceptable outcomes.
Communication Operates completely Fails to verbalise most Emmeiates some izsues to do | Emmeiates most of the Clearly emunciates key
Were the amreraft independently with no obzarvations of aircraft with the problem, problem identification instrument readings,
state, any changesto | discussion of the state, the problem at lmphcahons or mtentions, 1zsues, indications, and changes m automation, the
automation, kay problem, implications or | hand or intentions, but but miszes some key calls. intentions, but not zll of problem zat hand, and
indications, decisions | intentions. calls some iszues. them. intentions
and mtentions
emmciated clearly?
Confuszion Observed to be very Obszervad to be Roughly identifies the Generally identifies the Accurately identifies the
Was there a confused about the struggling to identify the | situation but without srtuation corractly but situation and then
fundamental nature of the problem exact problem or the best | reference to all of the some elements may be nominates and implements
misunderstanding of | and reluctant to, or solution. Comes up with | available mformation. mismterprated slightly. the best solution without
the problem and incapable of producing a solution which is Doesn’t nacessarily Produces a generally 2ITOr.
solution evident? an effactive solution. somewhat meffective comprehend fully the effactrve solution.
May take actions which situation but produces an
exacerbate the problem. adequate zolution
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Appropriate Observad jumping to Some avidence of Reacts m an appropnate Generally acts Reacts appropriately after
responzes conchuzions or showmgz | impulsive behaviour but | mammer but problem solving | appropnately to the dus consideration of the
Was the situation impulsive behaviour. No | of a mmor nature. Misses | flawed and responses less circumstances. Information | situation. Accurate analysis
azzessed accurately | svidence of accurate some important than optimal Mizzez some seaking analysis and of the problem and

and an appropriate problem analysis. information which could memsbutgetsthelmporhnt deusxmmahnggood,bm iterpretation of the
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Reaction delay Obszerved ‘frozen’ or Noticeably slow m Observed a moderate and Some shight delay m Reacts in an appropriately
Was there a short ‘mactive’ type behaviour | identifying the problem | obvious delay in making anv | switching attention from timely marmer with little
pause then accurate | for quite some time. and determinmg the best | statament of the problem, the stimmulus to the flizht evidence of cogmitive
and timely Observed fixated on one | course of action. May deciding onan action, orin | instruments. Shghtly slow | impamment durmgz
implementation of stimulus at the expenza have been fixated for takmg zction. to problem zolve and problem solving or

the aszezzment and of zituational awarenesz. | zomes time on one thing. decide on a courze of decizion making.
decizion processes” action, but overall

| acceptable outcomeas.
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Communication Operates completely Fails to verbalize most Enunciates some 1z3ues to do Emmmatesmostofﬂle Clearly emunciates key
Were the amrcraft imndependently with no obzarvations of aircraft | with the problem, problem identification instrument readings,
state, any changes to | discussion of the stata, the problem at implications or mtentions, 1z5ues, indications, and changes in automation, the
automation, kay problem, implicationz or | hand or intentions, but but miszas some key calls. mnms,hltnotallof problem at hand, and

and mtentions

emmoeiated clearly?
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Confuszion Qbservad to be very Observad to be Roughly identifies the Generally identifies the Accurataly identifies the
Was there a confuszed zbout the struggling to identify the | situation but wathout srtuation corractly but srituation and then
fundamental nature of the problem exact problem or the best | reference to all of the some elements may be nominates and implements
misunderstanding of | and reluctant to, or solution. Comes up with | available mformation. misiterpreted slightly. the best solution without
the problem and incapable of producing a zolution which 1= Doesn’t necessarily Produces a genarally SITor.
solution evident? an effactive solution. somewhat imeffective comprehend fully the effactive solution.

May take actions which situation but produces an

exacerbate the problem. adequate solution
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Summary

While uncommon, the negative effects of startle and
surprise have the potential to adversely affect safety,
particularly during unexpected critical events

UPRT training, which is being rolled out around the
world may incorporate startle and surprise exercises,
however the potential for negative training is
significant.

Conduct of such exercises is critical and needs to be
carefully considered, constructively run, and leave
pilots with a greater sense of self-efficacy.
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