Pilot Salient Identity Influencing Critical Incident Sensemaking
in General Aviation Organizational Safety

By R. L. Dobson

B.S. in History & Political Science May 1977 Murray State University
M.B.A., May 1982, Xavier University
M.S. in Human Resources, December 2007, George Washington University

A Dissertation Submitted to

The Faculty of
The Graduate School of Education and Human Development
of The George Washington University
in partial fulfillment of the requirements
for the degree of Doctor of Education

August 31, 2012

Dissertation directed by

Michael Marquardt
Professor of Human and Organizational Learning and Internationatsgiffai



The Graduate School of Education and Human Development of the George Washington
University certifies that R. L. Dobson has passed the final examinatisimefolegree of
Doctor of Education as of May 18, 2012. This is the final and approved form of the

dissertation.

Pilot Salient Identity Influencing Critical Incident Sensemaking
in General Aviation Organizational Safety

R. L. Dobson

Dissertation Research Committee:
Michael Marquardt, Professor of Human and Organizational Learning and
International Affairs, Dissertation Director
Neal Chalofsky, Associate Professor of Human and Organizational
Learning, Committee Member
Charles C. Higgins, President, Quadrant Consulting Group, Assistant

Professorial Lecturer, Committee Member



Dedication

To R. L. (Ted) and Helen Dobson, my parents, who taught me that with God
anything is possible, and to Catherine Chopski, whose belief in me and continual support

through this process allowed me to complete it.



Acknowledgments

A special thanks to Dr. Michael Marquardt, the chairman of my committee. His
guidance, encouragement, and dedication in helping me complete this dissertatian w
remarkable demonstration of patience. My admiration and thanks to Dr. Charl@ssHigg
a fellow aviator and a retired colonel in the U.S. Air Force, for his tireéagsw of my
drafts and critical suggestions on both the operational elements of the dmsenaltits
related aviation matters. Many thanks to the third member of my committeee@ir. N
Chalofsky, whose comments and numerous reviews of my drafts helped me

conceptualize and operationalize the final product.



Abstract of the Dissertation

Pilot Salient Identity Influencing Critical Incident Sensemaking
in General Aviation Organizational Safety

One critical category of aviation safety is the human factor. This titiser
approached the human factor from the perspective of personal identity and how a
transference of identity, or a nonpilot identity, becomes salient and affectdqulsitons.

Critical incident technique was used to analyze 193 incidents in the Aviation
Safety Reporting System database from January 2008 to December 2009 documenting
weather and maneuvering incidents when a “near-miss” occurred. Of theseiti@ats,
11 were found to contain a direct reference to salient identity and six wengrétéd to
have a more indirect, contextual relationship to salient identity. Those in thie direc
category related to identities as a professional (two cases), busiress [eo cases),
family role (four cases), social or friendship-related role (two ¢ased hobbiest (one
case). In all 11 cases, the GA pilots were advised of the adverse circumstaiee
initial flight planning and ignored them, choosing instead to pursue the flight ang act
counter to the role of a safe pilot. Emotions were also evident in the narrativégraa w
pilot made an unnecessary emergency landing because of anxiety aboutlijsafami
the salient identity was interpreted as affecting cognition and judgment.

This study had five findings. (1) Pilots in the incidents discussed in this study
showed a salient identity other than pilot, which directly influenced their sehasg.

(2) GA pilots’ emotions during critical incidents had a direct effect on thdgment. (3)
The pilots’ nonpilot identity led to overconfidence, most evident in this study through

numerous incidents of “get-there-itis.” Get-there-itis, as well as other gobr p



decisions, could have been avoided through better preflight planning. (4) Other poor
judgments linked to nonpilot salient identities were related to lack of situational
awareness and overreliance on technology. (5) Social or group consideratiens we
associated with nonpilot salient identities and poor judgments.

This qualitative study provides a contribution to the literature and to national data
evaluation efforts by providing more insight into the roles of identity and sensggraki

GA safety.

Vi
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CHAPTER 1:

INTRODUCTION

There are pilots that make things happen, pilots that watch things happen, and
pilots that wonder what happened. —Anonymous

On January 15, 2009, U.S. Airlines pilot Chesley B. Sullenberger and his crew
guided flight 1549, an 80-ton Airbus 320 Airliner, into the Hudson River for an
emergency water landing after bird strikes had crippled the aircragdganely upon
takeoff from New York’s La Guardia airport. His efforts saved the livedldf55 people
on board and constituted the first successful water ditch landing of a comragethciat
in aviation history (MSNBC, 2009). Sullenberger’'s achievement was the resuéirsf ye
of flight training and flight experience with military, glider, and comrredraircraft. In
addition, he obtained simulator training and flight reviews in the actual categoey, t
and class of aircraft he was flying, according to regulations of his eergoyl the
Federal Aviation Administration (FAA) (2006a, 2006b). This experience and training
contributed to his high self-efficacy and belief in his ability to “accorhisask” in
dealing with an emergency in a complex situational environment (Bandura, 1991).

Continental Connection flight 3407 from Newark, New Jersey, to Buffalo, New
York, on February 12, 2009, was not so lucky. The Bombardier Q400 crashed, killing 49
on board and one individual on the ground. The National Transportation Safety Board
(NTSB) indicated that the crash was due to an aerodynamic stall causagtaynC
Marvin Renslow when he manually overpowered an automatic stall protection device a

then manually pulled the airplane controls back, causing a further decreaspeedir



(Pasztor, 2009). The NTSB ruled that the crash was “substantially causeghbgriiw
error” (ASRS, 2011).

On October 22, 2009, Northwest A320 flight 188 from San Diego to Minneapolis
with 144 passengers and five crew members overshot the Minneapolis airport by
approximately 150 miles and had to be rerouted to return to their destination. The aircre
stated they had been distracted discussing airline policy and working oraitepd,
losing “situational awareness.” The flight had been out of radio contact withféir tr
control for approximately 77 minutes, prompting concerns of a possible hijacking and
terrorist alert. The pilots involved in the incident have had their licenses susperttied by
FAA (Fox, 2009). This incident was highlighted by FAA Chief Randy Babbitt as
representative of the issue of cockpit distractions in air safety (Lowy, 20089eT
distractions, and pilots’ reaction to them, continually evolve with each new element of
aviation technology, necessitating almost a constant and continuous evaluation of the
human factors and their interface with aviation technology.

In each of these flights, the aircrews made a variety of situatiorgahgrats and
made sense of their immediate flight environment. Their actions were baseal®ofye
flight experience, as well as flight training in actual flight conditions andlator
training (Barnes, 2007). All the flights were the culmination of tightly coupled
organizational systems working in concert, from the FAA regulations, dictcahtrol
system, and corporate airline regulations to the numerous mechanical systeastad
with each aircraft. As aircrews on each flight encountered an unexpesteptidin not
directly related to an organizational failure, they had to rapidly agses#tation, make

a judgment, and take action. Their actions determined the success or failurdightbe f



and, in one instance, life and death for the aircrews, passengers, and individuals on the
ground.

Aviation accidents have been shown to result from the “cumulative acts’ effect
(Reason, 1990), in which a chain of errors—from planning and communication to stick
and rudder control—combine and increase in severity to culminate in an accidest. Pilot
must continually assess both their organizational environment and individual flight
environment for safety cues to prevent errors from compounding into a causal chain of
events.

Pilots in aviation at all levels—airline transport, commercial, private, and
recreational—are subject to organizational and individual-level situationaligimtd f
analysis for decision making and “sensemaking” for safe aircraft opesalibe FAA
safety publications have classified aeronautical decision-making or grddrased in
part on two constructs: rational judgment and motivational judgment. They defined the

terms as follows:

Rational judgment: The ability to discover and establish the relevance of all
available information relating to problems of flight, to diagnose these problems,

to specify alternative courses of action and to assess the risk assodiatedohi
alternative.

Motivational judgment: The motivation to choose and execute a suitable course of
action within the available time frame. Where:

a. The choice could be either action or no action and,

b. ‘Suitable’ is a choice consistent with ‘societal’ norms. (Jensen, 1995, p. 53)

A pilot's judgment in a flight situation deals with both cognitive and personality
constructs and must contain elements of envisioning the outcome. The inability to match
the reality of one’s flight ability and judgment with the external situatsonbe defined

as a “collapse” of sensemaking (Weick, 1993).



In terms of personality constructs, all pilots are trained to and required by the
FAA to continually make decisions about their competency, condition of health, mental
and emotional state, and level of fatigue in all phases of the flight environmext (F
2008a). They are also responsible for “attitude management,” which the FAA defined a
“the ability to recognize hazardous attitudes in oneself and the willingmessdify
them as necessary through the application of appropriate antidote thought” (FAA, 1991,
p. 3).

Psychologists have maintained that circumstances surrounding an event, the
emotional response to the event, and subsequent consequences can also be enhanced or
aggravated by the salience of an individual’s hierarchy of identities and whiclyigent
invoked to deal with the stress of the situation (Brown & Harris, 1978). Identity theory
states that the “self” is made up of various identities and they exist in ahiecdr
salience or order. The identities that are most likely to be invoked are théhahare
ranked the highest in relation to the situation and according to the unique psychological
aspects of the “self” within each individual (Stryker, 1968).

Physiological sensations within the individual triggered by situatiomalsti
appraisals are defined as emotions (Thoits, 1989). These situational stifneiti, eit
socially constructed or improvisations, confirm or disconfirm role identitidsmthe
individual (Hochschild, 1979; Smith-Lovin, 1990). The emotions or characteristics
correspond directly with the quality of a particular role identity (MacKinnon, 1994;
Heise, 1987). Individuals will confirm salient identities by emotional chariatts
associated with those role identities (Stryker, 1980, 1987b). This salient roléyidenti

validation—as occurs when individuals experience either positive emotions (such as



falling in love) or negative emotions (such as grief after a loss)—is amatibn of
identity-situated selves in social interactions. Therefore, emotionsiggertthe rise of a
salient identity within a situation, and that identity is continually validatetthtse
emotions. Emotions correspond to role identities according to their affectivenge#o
that role identity. They are not chosen by the individual for dominance, initiative,
enthusiasm, or to maximize confidence, but to enhance the fit with a salient ntiy ide
(Stryker, 1987a).

The identity claimed by the individual to fit his or her personal priorities in a
situation is dependent on situational cues that can make an identity salient (Deaux, 1993;
Deaux & Major, 1987; Oakes, 1987). Therefore, the role choice of the individual for a
given situation is confirmed or changed by situational cues. These situationappees
to confirm or change a personal identity chosen by an individual to fit a situationrand ca
be either confirmed or changed by various emotional triggers. Thereforéqia cer
reciprocity appears to exist between an individual's self-chosen role anditfaioa of
that role based on situational cues such as emotions, or a complete role change to a
different salient identity based on situational cues.

An amateur pilot may begin a flight with the chosen role of pilot firmly in place.
If that pilot also has a full-time career as a meteorologist, for exanmalesreounters
problems (situational cues) associated with weather, his salient iderditpei®orologist
may cause him to make decisions concerning weather as a meteorologistapdatot
and thus place his identity as a pilot secondary.

Further, academic studies of how salient identity and emotions affect chiodces a

sensemaking of the environment have shown that once individuals are emotionally



aroused, they will make less discerning choices on how information is used (Forgas &
Bower, 1987; Gleicher & Weary, 1991). Emotional arousal will cause individuald to fai

to search for all available choices in decision events (Fiedler, 1988). Sonte &gy

even bring about emotional phobias that preclude rational judgment (Loewenstein, 1996).
Thus, emotional responses can affect aircraft safety and a pilot’s abifitgke sense of

his or her environment. There are very limited academic studies in aviatiomex@mi

pilots’ identity salience and sensemaking process during a flight dsnuptent. This

study attempts to fill this void, while also responding to organizational behavior theoris
call for studies to learn from hazardous events that are ambiguous, rare, and novel

(Carroll, 1998; Weick, 1995a).

Statement of Problem

General aviation (GA)—which comprises all levels of pilot ratings foraiirc
within the 12,500-pound weight restriction—has always had a higher accident and
fatality rate than the airline industry. This accident rate is linked to rausdactors: the
variety of flight missions and wider range of operations; the variety of experiand
pilot ratings; limited cockpit resources and flight support; the greatestyani facilities,
such as over 13,000 airports (airlines have 600); the greater number of takeoffs and
landings; and the less weather-tolerant aircraft (AOPA Air Safetpdadion, 2009).

Statistics from the 200Mall Reportprovide further insight. First of all, the report
addressed which pilots and which flights were more likely to be involved in accidents
While private pilots (those not eligible to fly commercial) comprised 36% etale
pilots in the United States, they were involved in 50% of all aircraft accidgnighich

52% were fatal (AOPA Air Safety Foundation, 2008). Personal flights accowmt88%



of GA flying but a disproportionate 69% of total accidents and a whopping 73% of fatal
accidents. In 2007, 965 accidents, 186 of them fatal, occurred on personal flights (AOPA
Air Safety Foundation, 2008).

Almost two thirds of the accidents causing fatalities occurred in thecras @f
weather (e.g., icing, thunderstorms, wind shear) and in-flight maneuve@gAXAir
Safety Foundation, 2009). Of the 50 weather-related accidents in 2007, 41 were fatal.
Nearly half of all weather-related accidents resulted from pilotghatieg to continue
using visual flight rules when the conditions called for instrument usage (AQPA A
Safety Foundation, 2008, p. 30). Weather-related accidents are often attributed o poor i
flight decision-making and flight planning. In 2007, there were 91 maneuveliaiga
accidents, 51 of which were fatal. These accidents are often the resultarfishim
deficiencies that occur when poor decision-making and aeronautical judgnunt pla
pilots in circumstances in which their skills do not match the flight situation.

Overall, pilot-related nonmechanical causes accounted for 72% of GA accidents
and 76% of fatal GA accidents, similar to percentages from prior yeardulhi@eport
indicated that this statistic was not surprising and was similar to othenhuazhine
interface situations: “Machines are always much more reliable betteysean be
redesigned. Human nature is not so easily changed” (AOPA Air Safety Faim@ads,

p. 6).

The pilot-related causes of accidents have already been alluded to. Gaéscau
the subjugation of the pilot identity to another professional identity. Academiestudi
have proven that identity roles from one situation can be transferred to anothemrsitua

and this transfer affects decisions and judgments (Stryker, Serpe, & Hunt, G805)



pilots come from all walks of life; while some are professional pilots, many ar
professional businessmen, lawyers, or physicians. Under stress, the GA pifots m
experience a salient role transference—toward a professional identity thkg are very
confident in their abilities and away from their situation as a pilot, where their
experience, total number of hours flown, and flight ratings may not match that
professional level. This identity transference could affect pilots’ judgaraht
sensemaking and be a significant contributor to incidents related to overconfidence

Accident reports for aviation compiled by the NTSB often report pilot
“overconfidence” as the cause of the accident. For example, one experienpddtGA
while complying with FAA-mandated training, was informed that his skidsawot
adequate for instrument flight conditions and that he should not fly in that environment
until he completed a biannual flight review. He flew in such conditions anyway and
crashed; the NTSB listed pilot overconfidence, lack of recent flight expesiand
weather conditions as the cause. In another incident, a pilot flew in conditionssthat hi
current license certifications and training did not allow and crashed. The NJi& dine
probable cause of this crash as pilot overconfidence in his personal ability. In both
instances, the GA pilots were licensed for their category, class, and tgperaft and
had met the minimum FAA standards for flight in that aircraft.

Various academic studies provide insight into overconfidence. Psychological
studies on risk taking have verified that those experiencing fear will takeure thing”
option, while those who experience anger will choose to “gamble” with their aegisi
(Lerner & Kelter, 2001). This gambling mentality could contribute to overcamfglén a

flight environment and directly contribute to a flight disruption or accident event.



Emerging neuropsychological studies have verified that individuals who have been
unable to experience emotions for physical reasons but have retained coguition a
judgment skills often are significantly impaired in certain judgment cist functions
(Dimitrov, Phipps, Zahn, & Grafman, 1999). This study suggests that emotions may
directly contribute to cognition and what has always been perceived as rational and
sensible thinking.

Finally, the evolution of technology affects human factors as pilots intesfidice
the technology and deal with changing FAA procedures and different communication
protocols. Many procedures and technologies can and have reduced pilot workload and
increased aviation safety. However, these same technologies and changjss ca
produce an overdependence on technical systems and lax attitudes toward situational
awareness. Pilots can develop an overconfidence as they rely on technicas system
handle changing situations. Thus, additional contextual studies are needed ttmdeterm
how these elements affect pilots’ situational awareness and sensemaking

The problem to be addressed in this study, then, is the need for a better
understanding of the human and psychological factors involved in flight incidents, with a

focus on salient identity and sensemaking.

Purpose and Research Question

One of the most critical categories of aviation safety is the human fabtr. T
study approached that human factor from two perspectives: that of persong} ateht
how a transference of identity, or a non-pilot identity becoming salient during the
moment, can affect pilot decisions, and that of situational awareness leading to

sensemaking. The goal was to identify changes in these two domains that oicgur dur



the causal chain of events leading up to a flight “incident.” The primary feasdo

investigate and identify if contributory links exist between the construstisuattional

awareness, sensemaking, and identity salience, with an additional focus on leow thes
elements interact with emotional attributes and individual GA pilot mentapimg and
cognition. The study was conducted among GA pilots in the flight categoriessclasde
types of situations in which the highest level of accidents have consistentlyealcur
limited group of incidents was addressed—namely, aviation safety incidpatteceto

the Aviation Safety Reporting System (ASRS) within the categoriegeather and

maneuvering for fixed-wing GA pilots.

This study addressed a single research question with two sub-questions:

RQ 1: What is the relationship between personal identity (i.e., focusing opest e
identity other than that of pilot) and sensemaking among GA pilots during self-
reported flight incidents in the ASRS database for the categories of manguveri
and weather?

a. Isthere evidence of any emotional impact related to pilot decisiactans
related to identity salience?
b. Is there evidence of mental mapping and cognition changes with the rise of

different salient identity?

Statement of Potential Significance

In December 2010, the NTSB began a major initiative to investigate years of
flight incident report data to study factors such as loss of control, automation Eites
errors, and errors with air traffic control (Pasztor, 2010). The goal of rengdhese data

was to issue recommendations for air safety that would prevent crashesaditidd.
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Currently, all incident report examination initiatives are conducted blfAl#eand the
National Aeronautics and Space Administration (NASA); the fact that TTf®BNs
entering this area of analysis testifies to the emerging importancarafrerg flight
incident report data for aviation safety. NASA and the FAA have determineith that
organizational safety studies, the most value is gained from the reportvesreatd the
details of the situation as provided by the individuals involved (ASRS, 2011). Such
narratives can explain how and why the incident happened.

This qualitative study provides a contribution to the literature and to national data
evaluation efforts by providing more insight into the roles of identity and sensemakin
GA safety. The information to be gained should increase agencies’ and pilotshesgre
and also be applicable to health care and nuclear, chemical, and other industries tha
maintain incident reporting systems for organizational safety. Otherlmatndris can be
made by identifying possible areas of additional research on GA pilot behgatieans
and emotions and their influence on sensemaking in active flight environments during a

disruption event.

Theoretical Foundation

As shown in Figure 1.1, the theoretical foundation for this study involves two
streams: one group of factors internal to the pilot, personal identity and idstigtyce,
and a second group involving situational awareness and its effects on a pilot’s judgment
and sensemaking. The factors together affect the final outcome—which, in thisaas
near-miss GA event. The literature for all relevant factors is suineddnere and

reviewed in more detail in chapter 2.
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Personal Identity Situational Awareness

Construct Construct

Identity Salience
(Inside Pilot)

Variable \ / Variable

Identity Salience Influencing
Pilot Sensemaking in
Critical Incidents?

Sensemaking

Figure 1.1.Conceptual framework.

Personal Identity

Identity as a construct can be defined as self-cognitions, which argivegni
schema and structures unique to the individual of cognitive associations thiat affec
perceptions and judgments in role choice decision behavior (Stryker & Serpe, 1994;
Markus, 1997). Identity theory is often used to analyze individual reactions to unegue lif
events and how those events prompted specific emotional and behavioral responses
(Burke, 1991; Thoits, 1992). Thus, a structure for understanding emotional and
behavioral actions taking place when a stressful event unfolds can be developed and

described within the framework of identity theory (Pearlin, 1989).

Salient Identity

Most individuals hold multiple identities; some are more salient or primary to an
individual's concept of self than others (McCall & Simmons, 1978; Stryker & Serpe,

1982). The psychological literature confirms that identities held by an indivicotalate
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behavior (Burke, 1991; Foote, 1951; Burke & Reitzes, 1981; Marcussen & Large, 2003).
Identities motivate by satisfying individuals’ needs for self-veaiion (Swann, Pelham,
& Krull, 1989). One academic study even suggested that identities are thetonstioa

all human behavior (McCall & Simmons, 1978).

Situational Awareness

Situational awareness is “the perception of the elements in the environntent wit
a volume of space and time, the comprehension of their meaning, the projection of their
status into the near future, and the prediction of how various actions will affect the
fulfillment of one’s goals” (Endsley, 1995, p. 37). Situational awareness involvastinst
recognition of patterns of information when the speed of action required by an event
prevents conscious and deliberate thought, and if thought is required it is only on an
exception basis (Endsley, 2004).

Endsley described situational awareness as occurring in three phasegtiper
or the recognition, cue detection, and observance of situational elements (@vjeats,
systems, people) and their current status (location, actions, conditions); camsjreha
synthesis of elements from phase 1, including forming evaluations, recogpeétiams,
and interpreting the current states of the elements; and projection, or contbening
elements and dynamics from Phases 1 and 2 to arrive at a mental model of fteésref sta

the environment (Endsley, 1995).

Sensemaking

Sensemaking and specifically “enaction” can be defined as an inteydictare

flowing process between actions and reactions to changing events in whiehedata
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constructed in a mental frame or model around those events (Weick, 1995a). This process
takes place when an organization or individual recognizes the inadequate undegstandi
of current events and has to continually modify understanding in order to assess and
undertake ongoing actions to bring about the desired results (Klein, Moon, & Hoffman,
2006). Organizational studies have shown that meaning and sensemaking are also based
on individuals’ underlying belief system (Weick, 1995a) and their emotional saacti
(Barley, 1986) to environmental sensemaking cues.

Weick stated that the process of sensemaking is also enactive in that individuals
often produce part of the environment they face. This is done by segregatingmrcgeri
into packets and then labeling the packets into categories. These informatias packe
provide cognitive value and identification for the basis of sensemaking (Weick,)1995a
This cognitive approach to sensemaking is well established in the organikzationa
literature.

Individuals are highly influenced by their environment, and the concept of
enactment on judgments and actions states that constraints to action and de@sabns

least in part an individual’'s own making (Weick, Sutcliffe, & Obstfeld, 2005).

Summary of Methodology

This is a qualitative study using critical incident technique (CIT). John C.
Flanagan developed CIT in 1954 as a result of psychological work studying aircraft
accidents and incidents during World War II. This method involves a unique set of
procedures, based on the type of organizational setting, which are used to collect
observations on human factor and classifying behaviors (Flanagan, 1954). CITrhas bee

very effective in identifying psychological factors and solving pracpoalblems
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associated with specific organizational domains and the cognitive, emotional, and
behavioral factors of the individual (Chell, 1998).

The data analyzed consisted of 193 reports in the ASRS database from January
2008 to December 2009 documenting weather and maneuvering incidents when a “near-
miss” occurred. The self-reporting ASRS system was developed more thaar3@&go
to study and learn from near-misses since it may be impossible to learadiaah
accidents because of crew fatalities. Near-misses often have theasakohain of
events as actual accidents (Connell, 2000b). Documentation in the report includes radio
and verbal communication and cues presented by advanced aviation technology.

Data analysis involved both a case-by-case analysis and a comparison method.
Among the 193 ASRS records, written incidents in which the FAA listed human factors
involved in the incident were reviewed for this study. A standard protocol for data
analysis was used to look for contextual evidence of or direct refererieedmergence
of salient identities and sensemaking. Reports were coded inductively, usoayieste
related to the conceptual framework and other emergent themes (Butt@&teden,
Amundson, & Maglio, 2005; Flanagan, 1954; Woolsey, 1986). This process requires
multiple passes through the data set. Several procedures were used to ensilrg/ credi
and validity, including the involvement of an independent auditor, who reviewed the

content and addressed issues of bias (Gremler, 2004; Flanagan, 1954).

Limitations

This study was limited to GA pilots in a fixed-wing aircraft (12,500 Ibs or below)

in a noncommercial setting; results cannot be generalized to pilots in otheptype

15



aircraft (rotocraft, gliders, experiential, etc.) or other flighegaties such as airline
transport.

ASRS reports are submitted voluntarily and the narratives are based on the
perceptions of the individuals submitting reports. While it is known that the ASRS data
represent only a fraction of the true numbers of events (ASRS, 2011), the data eannot b
considered a random sample of the full population of like events, nor can they be used to
infer the prevalence of that particular issue within the national airspsieers

With use of CIT, ASRS reports could be misinterpreted or not adequately
understood (Edvardsson, 1988; Gabbott & Hogg, 1996). CIT has also been criticized in
certain academic areas as being particularly influenced by subjalttaias (Michel,

2001), particularly when subjects are asked to recall events during an intéfiie
study examined ASRS pilot reports that were filed with the FAA shortly téeeflight
disruption event, and interviews were not conducted. In utilizing this method for the
study, all category labels and coding rules were closely observed so agettt jprey

study distortions (Weber, 1985).

Definition of Key Terms

General aviation pilotsPilots who fly aircraft that generally operate in the 12,500-pound
gross weight class and below. This group could include pilots licensed for ratings
as a student pilot, recreational pilot, private pilot, commercial pilot, and airline
transport pilot (French, Blickensderfer, Ayers, & Connolly, 2005).

Human factors analysis and classification systAmalysis tool to deconstruct and
examine human errors involved in aircraft incidents and accidents (Wiegmann &

Shappell, 2003).
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Human factors domairA multidisciplinary approach to analyzing variables that
influence individual and crew performance for operations and safety (FAA,
2001).

Near-missAn unplanned event that did not result in injury, illness, or damage—but had
the potential to do so. Only a fortunate break in the chain of events prevented an
injury, fatality, or damage. Although human error is commonly an initiating
event, a faulty process or system invariably permits or compounds the harm and
should be the focus of improvement. Other familiar termadar-missare “close
call” and, in the case of moving objects, “near collision.” For the ASRS, a near
miss specifically indicates two aircraft passing within 150 m of one another
(FAA, 2008b).

Personal identity“ldentities in the plural which individuals make for themselves. . . .
They may be fluid, reflexive, innovative” (Brannen & Nilsen, 2003, citing
Kellner).

Salient identity:The probabilities each of the [individual’s personal] identities have of
being invoked across a variety of situations. The location of an identity in this
hierarchy is, by definition, its salience” (Stryker & Serpe, 1982, p. 206, emphasis
theirs). Stryker and Serpe (1982) also explained: “This hierarchical organiza
of identities is defined by the probabilities of each of the various identittagwi
it being brought into play in a given situation” (p. 206).

Situational awarenes#$nstant recognition of patterns of information by the individual

when the speed of action required by an event prevents conscious and deliberate
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thought, and if thought is required it is only on an exception basis (Endsley,
2004).
Skill-based errorsErrors in basic flight skills, which include stick-and-rudder control,
flight attitude, pitch control, and flight techniques (Wiegmann & Shappell, 2003).
SensemakingConscious and deliberate thought—e.g., forming strategies, overcoming

barriers, and achieving outcomes (Endsley, 1995).

Summary

This chapter has outlined the importance of understanding the multiple causes that
lead to flight accidents and near-misses, with a focus on human factors. Chapter 2
reviews the literature for the main elements of this study: identity,ienscand
overconfidence as related to identity salience, situational awareeessirsaking, and
the study context of organizational safety. The study’s CIT-based methodslogy i

described in detail in chapter 3.
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CHAPTER 2:

LITERATURE REVIEW

This study examined human factors related to near-misses in genetiahavia
(GA). This chapter discusses the literature on the main constructs iruttysgtrsonal
identity and identity salience, emotions and overconfidence as related to isiglneity,
situational awareness, and sensemaking. It then provides information on theosiiedy c
of organizational safety to highlight the complex factors involved and whae&dslr
known about the contribution of various human factors.

The literature review encompassed an in-depth examination of sources in the
diverse fields of organizational and aviation safety, sociology, and psychologylicSpeci
sources were obtained through library searches, online journals, subjefit-spelsites,
industry trade journals, and published dissertation research. Search termglirdzgnde
tity, social identity, salient identity, emotions, sensemaking, enactmkmtjyoigment,

GA accident reports, human factor domains, and causal chain of events. Figure-2.1 high

lights the two main concepts covered, their interrelationship, and their semikal wor

v

Social / Identity SenseMaking

A

Seminal References

Social/ldentity Sensemaking

Mead: Symbolic Interactionism Weick: Organizational Sensemaking
Erikson: Self-Awareness and ldentity Endsley: Situation Awareness

Stryker: Symbolic Interaction Gephart: Risk in Disaster Sensemaking
Stryker & Serpe: Identity Theory Heidegger: Being and Time

Figure 2.1.The main concepts covered in the literature review, with their seminal
references.
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Personal Identity

Identity theory is used by a variety of academic disciplines, includinggaoliti
science, sociology, psychology, philosophy, and social psychology. Each discigliae ha
specific viewpoint. This study uses the symbolic interactions perspecibegan by
Blumer (1969), which evolved into identity theory originated by Sheldon Stryker (2002)
This perspective states, in effect, that human beings have choices in tbes aotl do
not simply react to circumstances (Stryker, 1994). Stryker's median parstgies that
the social behavior of the individual is shaped both by society and role choice behaviors
(Stryker, 1968, 1980). Identity involves self-cognitions, which are cognitive scaetha
structures unique to the individual of cognitive associations that affect percegimns
judgments in role choice decision behavior (Stryker & Serpe, 1994; Markus, 1997).

Identity theory is often used to analyze individual reactions to unique lifesevent
and how those events prompted specific emotional and behavioral responses (Burke,
1991; Thoits, 1992). Thus, a structure for understanding emotional and behavioral actions
taking place when a stressful event unfolds can be developed and described within the
framework of identity theory (Pearlin, 1989).

One noted seminal author on social behaviorism is George H. Mead, a social
psychologist who originated the concept that the mind is formed from the interaction of
events and experiences. His concept of symbolic interactionism statdsethalf of the
individual’'s identity emerges from a continual social process of communicaition w
other entities (Morris, 1934).

Social behaviorism, as conceptualized by Mead, posits that the mind is more than

a consolidation of a series of events and memories; it is made up of symbolidiorierac
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that first allows theselfto develop when an individual socializes with others and copies
their actions. The combination of the socialization with others and the copying of their
actions, along with the individual’s unique experiences, causeelfitd the individual

to emerge. This concept led to Mead’s characterization dfghdthe Me,in which the

Me becomes a social self, while thbecomes the individual’s response to others’ actions
forming identity (Joas, 1985).

Another seminal work on identity was that of Eric Erikson. Erikson’s work stated
that all humans go through eight stages of human development from birth to death in
order to reach “full development” of identity. He classified each stageatsgocy
known as a virtue, which is marked by a conflict or series of conflicts. Thessflce
resolution of the conflict marks an important event in one’s life, and how the conflict is
resolved determines meaning in one’s life and one’s basis for identity. Erikson
highlighted the need to manage the tension or extremes of conflict duringthiges $n
balance and craft an acceptable resolution of the conflict. Once the conihclesstood
and accepted, actionable wisdom can emerge (Eagle, 1997).

Erikson is also one of the individuals credited with ego psychology. This theory
stresses that an individual’s ego is critical in identity. His work on ego psyphstates
that the individual interacts with and responds to both internal forces as well as the

external world when making decisions and taking action (Erikson, 1973).

Salient Identity

With the idea that individuals hold multiple ideas, salient identity refers to the
hierarchy that exists within the individual, where some of these identiieaa@e salient

or primary to an individual’'s self-concept than others (Rosenberg, 1979; Strylepé&, S
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1982). Identities that are very high in saliency typically exert moreande in defining
behavior and decisional judgments. Stryker (1968) gave the example of an individual
who decided not to run for mayor because of family relationships with his sons. That
individual held a greater “salient identity” for family relationships tharef professional
identity as mayor. This identity construct is important in the analysis of X&tl-fiving
noncommercial pilot incidents because ultimately who individuals think they are in a
particular context and environment will shape how they interpret and act on events
(Weick et al., 2005; Thurlow & Mills, 2009).

Salient identity is activated by roles associated with an event. Any tireeest
affects a role that identity deems to be salient, then the level or intefidigy@mergence
of that identity will significantly increase based on behavioral and emotiesabnses
(Stryker, 1987a). It has been shown that a critical component of salient identity i
emotion, both in activating and defending role-based identity in an individual (Stryker
1980; Hogg, Terry, & White, 1995). Salient identity can be reinforced and also defined
by the emotional attributes associated with the salient value an individuaes pléh that
identity. The interactional commitment to the various roles associated withculaa
identity, as well as the degree of intensity value placed on that identity, cangroduc
strong emotions associated with activating or preserving salient iderttifg€s 1980;
Hogg et al., 1995).

The relationship between an individual and his or her identity within an
organization and society is a fundamental component of sensemaking. The meaning
individuals assign to identity can elicit concepts that can either domirragppens of

identity or minimize them (Weick, 1995a). In fact, identity construction is Soalrthat
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Weick stated that “sensemaking begins with the sensemaker” (Weick, 1995a, p. 17).
Dutton and Dukerich (1991) confirmed this concept in their study of how self-perceptions
and identities of New York Port Authority workers determined interpretations,
perceptions, and actions of both positive and negative assessments during situational
events (Weick, 1995a).

Individuals often learn about their identities when they project them into an
actionable environment and observe the consequences (Weick, 1995a, p. 21). The
identity firefighters associated themselves with (tools, artifalttehg the Mann Gulch
disaster emerged when they refused a direct order by their leader to dropaiseand
lay down with him in ashes from a firebreak. The leader lived, but those who did not drop
their tools and follow his instructions did not. The very artifacts associated Witlhe
firefighters were individually and as a group (identity) contributed to cariusi
judgment and a catastrophic loss of life. This identity and its associatiord¢hase not
to be able to comprehend the situation and take the very actions that would have saved

their lives (Weick, 1993).

Emotions as Related to Salient Identity

As noted above, a critical component of salient identity is emotion. In this study,
emotions are seen as the indicator of a salient identity emerging dwstressful

situation. Emotions can be defined as follows:

Episodes of coordinated changes in several components including at least neuro-
physiological activation, motor expression, and subjective feelings but possibly
also action tendencies as well as cognitive processes in response to exigdrnal
internal events of major significance to the organism. (Scherer, 2000, p. 3)
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This section begins by discussing types of emotions, focusing on the negative
emotions of anger and fear. It then discusses emotions and cognition, emotions during

stressful events, and differential emotions theory.

The Negative Emotions of Anger and Fear

Emotions fall into two general categories, positive and negative, which affect
behavior in different ways. Negative emotions typically lead to minimal cognitive
processing because of the speed of the negative emotional responses (Gross, 1998).
Positive emotions are usually less associated with problems requiriregiaten
solutions or actions for survival and thus have more irregular and slower response times
than negative emotions (Fredrickson, 1998).

Anger has a unique focusing property for those experiencing it and can carry over
from other experiences (Solomon, 1990). Individuals experiencing anger in adsidliat
event” will attribute situational control to the individual and human factors (Keltne
Ellsworth, & Edward, 1993). In contrast, fear causes people to attempt to control
circumstances for any negative or possibly harmful events, but situatidneddavhen
individuals are fearful are often attributed to causes that were “out of controltienot t
result of human factors or judgments (Keltner et al., 1993). Anger, fear, disgust, and
sadness have distinctive patterns of autonomic nervous system reactions (Ekman,
Levenson, & Friesen, 1983; Levenson, Ekman, & Friesen, 1990; Levenson, Carstensen,
Friesen, & Ekman, 1991), even when the methods and situations of eliciting the

emotional responses are different (Ekman, Davidson, & Friesen, 1990).
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Emotions and Cognition

Human cognition can be dramatically altered by core discrete emotionsssuch a
anger and fear. Because these two emotions have different attribute,dhey
influence decision outcomes differently (Lerner & Tiedens, 2006). The dissratgons
of anger and fear can cause differences in cognitional judgment to occureatly dir
influence the outcome of decisions and therefore actions (DeSteno, Petty ewégen
Rucker, 2000; Garg, Inman, & Mittal, 2005; Raghunathan & Trope, 2002). Other
academic theories on emotions argue that cognitive activity such as jdgtheughts,
and evaluation is necessary in order for certain emotions to occur. Cognitivesioéorie
emotion view emotional states like beliefs, which are open and subject to rational
thought. This rational thought can appraise and revise emotions and emotiondl-relate
behavior. Studies have also shown that rational thought and appraisal can be biased by
emotions. The infusion model of emotions and mood (Forgas, 1995) and the economic
models of decision making (Loewenstein, 2000) both contain evidence that emotions can

influence decision-making and judgment.

Emotions During Stressful Incidents

To successfully pilot an aircraft, an individual must possess abilities from an
emotional and cognitive perspective that anticipate and act on changing emritahm
factors. The cognitive system must interact with the emotional or limbiersythat
activates chemical reactions that influence motivation, decision making, plafouns,
and fight-or-flee responses (Simpson, Snyder, Gusnard, & Raichle, 2001). When faced
with a safety-related disruption event, a pilot’'s emotions often determine tloensutd

the event. Frijda (1986; Frijda, Kuipers, & Ter Schure, 1989) defined some discrete

25



emotions that occur during such a stimulus event, including happiness, fear, guilt, and
anger. One well-documented factor in the studies on emotions in dealing with a
disruption event is that the combinations of emotions and stress depend on a primary
appraisal of the event by the individual (the significance of the situation ontydeati-
being) and a secondary appraisal (the self-assessment of the abilityviatiol¢lad
situation) (Lazarus, 1966).

Psychological studies have shown that once individuals are emotionally aroused,
they will make less discerning choices in applying information (Forgas & Bower, 1987,
Gleicher & Weary, 1991). Emotional arousal will also cause individuals to faibtolse
for all available choices (Fiedler, 1988). Some events may even bring abourehoti
phobias, which preclude rational judgment (Loewenstein, 1996). Studies of emotional
phobias have isolated a condition known as “fixation error,” in which a person will
continue to act based on early assessment of meaning and ignore all filtenssatitht
might cause him or her to change that initial assessment or actions in p{@pek &
McDonald, 1988; De Keyser & Woods, 1990; Finkelstein, 2003). During a disruption
event in flight, such fixation errors can cause pilots to fix all their reasamadgfforts
toward a single task (Dehais, Tessier, & Chaudron, 2003). In such a situation, any
abilities pilots may have to predict or anticipate flight situations wouldgtethey
would fixate on one unique objective, such as a single instrument display or a single
flight task, ignoring other information such as warning displays, alarm bellspanayr
controllers, irrespective of its value (Beauvois & Joule, 1999). These studiesténttiat

emotions influence aircraft safety and pilots’ ability to make sense ofeth@ironment.
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Overconfidence as Related to Salient Identity

Academic studies in gaming have shown that people often view their ability to
accomplish a task as higher than it actually is (Baumeister, Tice, &Hu®89). In
addition, studies have shown that individuals believe they can control situations that are
governed by chance (Langer & Roth, 1975) and that success or failure is governed by
skill if they succeed and bad luck if they lose (Cohen, 1964; Wortman, Costanza, & Witt,
1973). The psychology literature has shown that many individuals have a higher
confidence level before performing a task than is warranted by their peté@mmance
(Baron, 1994; Yates, 1990; Hazard & Peterson, 1973). This “overconfidence” in one’s
abilities also applies to professionals such as athletes, who have been shown to/be overl
optimistic about their future success (Jagacinski, Isaac, & Burke, 1977).

The termlocus of controLOC) is defined as the degree to which individuals
believe or perceive that the final outcome of the situations they are involved in is under
their personal control. Those with a strong internal LOC perceive they cdroexer
influence control of the final outcome of a situation. Conversely, those with an external
LOC belief attribute outcomes of the situation they are involved in to extertaisfac
such as the actions of others and luck (Wichman & Ball, 1983). A study by Rotter (1966)
on LOC indicated that individuals holding extreme beliefs in internality of cofitigt
LOC over events) were just as maladjusted as those holding beliefs in ex@@al L
High LOC can result in optimistic bias and “overconfidence” if the LOC bediefsot
realistic or appropriate for the situation (Stewart, 2006). The evidentce $eeshow that
a perception of control (high LOC) is a key factor in an individual in optimistdyia

“overconfidence” (Helweg-Larsen & Shepperd, 2001).
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Pilot overconfidence has been shown to be associate@xtegmalLOC over
unexpected circumstances or disruption events in their flight environment. Ircdsess
pilots often attribute incidents to ‘bad luck.” In contrast, pilots exhibiting a b@@C,

i.e., a belief that they almost always control their environment, typicdtipiexess
overconfident behavior compared with pilots with an external LOC (Stewart, 2006).

Psychological studies have demonstrated that individuals maintain
overconfidence by ignoring negative information about their ability or situatouesl on
changing information. Any information feedback that is inconsistent or counterefsbe
of an overconfident individual’s ideas or initial perceptions is not assimilateasiyg &s
information confirming the original beliefs (Shrauger, 1975; Shrauger & Sh@mem
1979). This overconfident view can have a dramatic effect on sensemaking and enaction.

Aviation accident reports often indicate that pilot overconfidence was a
contributing factor in an incident. Two such accidents were reported in chapter 1. Both
pilots felt confident that they could fly in a particular context despitevieceieedback
to the contrary (with one being told that his skills were not adequate for instriligient
conditions, and the other flying in conditions that his current license certfisatind
training did not allow). Although the pilots involved had met the minimum Federal
Aviation Administration (FAA) standards for flight in that aircraft, thaydd to revise
their diagnoses of the situation and to match their flying ability and judgménthei
reality of the situation.

Individuals often act in a manner of bounded rationality, in which a decision is
based on the amount of information they have, the limits of their personal cogitation, and

the amount of time they have to make a decision (Simon, 1991). Individuals in all walks
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of life can find themselves in complex situations where they are alsoosaictind

possibly irrational as the severity of the problem escalates (Simon, 1991). dheahe
bounded rationality also states that a decision maker may seek onlyacsatissolution
if resources and the ability to influence the situation are limited. Thefegabry solution

may not be the optimal one (Simon, 1991).

Situational Awareness

The aviation community and other high-risk industries have developed the term
situationalawarenessdefined as “the perception of the elements in the environment
within a volume of space and time, the comprehension of their meaning, the projection of
their status into the near future, and the prediction of how various actions willth&ect
fulfillment of one’s goals” (Endsley, 1995, p. 37). Situational awareness involvastinst
recognition of patterns of information when the speed of action required by an event
prevents conscious and deliberate thought, and if thought is required it is only on an
exception basis (Endsley, 2004).

The concept of situational awareness had its earliest beginnings in theraviati
community during World War 1. Fighter pilots of the era used the term to defiteibe
importance of awareness in combat aircraft (Spick, 1988). The term began to be used in
other domains, including law enforcement, firefighting, sports, automotive, medicitie
space travel (Endsley, 1995). What is evident in the academic literature isutiadrsal
awareness has evolved as a science for determining human and machine interfac
designs, including evaluating complex training techniques (Endsley & Garland, 2000)—
i.e., how well new technology and human interface designs improve or cause negative

consequences in human situational awareness.
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Models of Situational Awareness

There are many theories on how situational awareness develops within an
individual, ranging from extrasensory perception (Klein, 1989) to instincts (Spick, 1988).
The most comprehensive model for describing situational awareness was developed by
Endsley (1995) based on information processing theory (Wickens, 1992). This model
describes situational awareness as developing in an individual in three phasssgiqer
comprehension, and projection (Endsley, 1995):

1. Perception:the recognition, cue detection, and observance of situational
elements (objects, events, systems, people) and their current statusr{Jocati
actions, conditions).

2. Comprehension:a thorough synthesis of elements from phase 1, including
forming evaluations, recognizing patterns, and interpreting the currerst state
the elements. Phase 2 requires an integration of all information acquired and
assessing how the information can be reduced to actional behavior to achieve
goals and objectives.

3. Projection: the ability to project and attempt to predict future actions of all
environmental elements based on observations, achieved by combining the
elements and dynamics from Phases 1 and 2 to arrive at a mental model of future
states of the environment (Endsley, 1995).

Some scholars examining Endsley’s model have concluded that all three f@mabkes ¢
treated from the perspective of how situational judgment analysis is underyatken b

individual (Cooksey, 1996; Murphy, 1988; Stewart & Lusk, 1994).
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In other academic environments, situational awareness has been presented as a
gualitative or cognitive model and a mental picture that is internally prodyce b
individual (Wesler, Marshak, & Glumm, 1998; Gibson & Garrett, 1990; Taylor, 1990).
Situational awareness has also been described as an individual’'s Gestgbiplieciation

of a situation or a vertical model of reality (Gibson & Garrett, 1990; Taylor, 1990).

Aspects of Situational Awareness

Thetemporalaspect of situational awareness is critical, since individuals need to
understand how much time they have to analyze and act in a given situation (Endsley &
Rodgers, 1998; Endsley & Robertson, 1996). Because of the dynamics of changing
information and time, an individual must often employ various cognitive stratagce
mental modeling to process situational awareness.

Themental modelsf how an individual constructs, deconstructs, and acts on
environmental cues are critical to situational awareness (Sartev@¥V/1991). These
mental models can have both positive and negative influences (Fracker, 1988). These
unique mental models, how they influence sensemaking, and how they may change based
on emerging salient identities within the individual GA pilot were the focusi®f t
research.

Situational awareness has been further defined as an “up to the minute
comprehension of task-relevant information that enables appropriate decision making
understress$ (Smith & Hancock, 1994, p. 61; italics added). In enabling decision making
under stress, it is important to distinguish between situational awareesisuational
assessment in a GA flight environment. Situational awareness can be veeared a

“existing state of knowledge,” and situational assessment as “the prasesisto
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achieve that knowledge (Endsley, 1995, p. 36). In GA, one of the processes used to
achieve situational awareness and assessment is “sensemaking,” or howptihat Gges

a process to arrive at and make sense out of a stressful flight environmentyln ma
instances of stress, “sensemaking” can actually be considered a subsetiohaltua
awareness and situational assessments (Endsley, 2004). Sensemaking caadcasvee
“motivated, continuous effort to understand connections (which can be among people,
places, and events) in order to anticipate their trajectories and advef{édKlein et

al., 2006, p. 71).

Situational awareness and sensemaking are so closely connected tiatahe
uses the terrmensemakingp describe the process of arriving at and maintaining
situational awareness and understanding (Garstka & Alberts, 2004). Theccognd
effort involved in sensemaking are actually a subset of the process used tonmainta
situational awareness. In most cases, situational awareness isefhortiess and
derives from patterns that are recognized for goal achievement frormkegrenental
factors (Endsley, 2004). With many of the actions involving situational awarehness, t
speed required in operations such as flying, driving, and air traffic control gsohibi
conscious sensemaking efforts. However, there are exceptions when cognitive
deliberations and an attempt at sensemaking are required (Endsley, 2004). Thes
situations derive from events when situational cues and easily actionableizabte
patterns or environmental factors are no longer available.

Sensemaking, in terms of both the concept and as an exception due to an
interruption in situational awareness pattern recognition, is “a motivated, continuous

effort to understand connections (which can be among people, places and events) in order

32



to anticipate their trajectories and act effectively” (Klein, 1989, p. 71) u&tanal
awareness cues are not recognized, then the individual—and in the case of this study, the
GA pilot—is forced into an exception, where easily recognized situationabcues

environmental factors no longer exist and immediate actionable sensemakinggiied.

Sensemaking

Sensemaking is the ability to make sense out of one’s environment. In contrast to
situational awareness, in which pattern recognition requires little or noicoashought,
sensemaking involves conscious and deliberate thought—forming strategies, avgrcom
barriers, and achieving outcomes (Endsley, 1995). This study uses the construct of
sensemaking in the retrospection examination of past events through the ASRSedataba
The cycle of attention to events and interruptions to such attention is critical to
sensemaking as an analytical process (Gephart, 1993; Dunford & Jones, 2000).

Making sense of a complex aviation situation may require immediate action; a
pilot must assess the environment and make accurate decisions. In other words, a pilot
must create meaning from his or her environment and conceptualize what hasdaocurre
the past as it relates to current perceptions and actions (Weick, 1995a). This way
viewing sensemaking has similarities to experiential learning ttseamievhich both
individuals and organizations make sense of their environments and experiences and
modify behaviors to adjust to their interpretations (March & Olsen, 1976).

Weick’s sensemaking and enactment theories relied on the work of Heidegger
(1962), Langer (1968), and Wittgenstein (1972). These scholars placed language and
communication as the primary function, in which knowledge is used in creating a™being

at a particular place and time. This view of language and how information is shared
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creates a new “being” during an event. A collective or individual misunderstaoiding
being, particularly in the area of technology (Heidegger, 1962), can result in
misinterpretations of reality.

This section reviews literature on the properties and processes of semgemaki

and on enaction.

Properties and Processes of Sensemaking

Organizational development theorist Karl Weick explained the theory of
sensemaking in terms of seven properties:

¢ Grounded in identity constructiom the process of defining and redefining one’s
identity and its reaction to circumstances or situations (Weick, 1995a).

e Retrospectiveinvolving retrospective judgment of actions taken during an event,
after the event, or during a moment of interruption when the event is taken place
(Weick, 1995a).

¢ Enactive of sensible environmentsth individuals creating their own reality by
being actively involved in their environment. Individuals are creating their
environment through actions as their environment is creating both them and their
actions (Weick, 1995a).

e Social in that individuals act and interact with others as they seek to maintain
“face” or identity in professional and nonprofessional environments (Weick,
1995a).

¢ Ongoing as there are no clean starts and stops during the process.
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e Focused on and by extracted ctiesn the environment, which, when linked with
general ideas within the individual, work to modify the general ideas (Weick,
1995a).

e Driven by plausibility rather than accuracllausibility is what might be, given
the information and assessment involved. Complete accuracy in defining a
situation is not required, because events are always edited during the process of
being constructed and reconstructed (Weick, 1995a).

According to Weick, sensemaking takes place when individuals examine
disruptive events and make retrospective meaning by a continual process of evaluation,
selection, and interpretation of actions associated with those events (WeicK, 1995a
Sensemaking can also be proactive, when determinant factors “discovered’aduring
retrospective analysis of previous disruptions are applied to decisional judgment
future events (Weick, 1995a).

In Weick’s theory of sensemaking, individuals utilize and link a combination of
frames of reference for sensemaking, such as decision premises, pdgirpar
traditions, and narratives (Weick, 1995a, p. 11). These factors, combined with individual-
based ideologies, can influence and filter judgments. Individual ideologesaafmbine
to influence an individual’s “worldview” concerning how he or she handles events. This
unique worldview can cause individuals to adopt vastly different orientations and
solutions to problems and is sometimes an ignored framing analysis in sensemaking
(Weick, 1995a). Academic studies have proven that an individual may take one
worldview as a reference frame in dealing with problems and suppress or ijjotinera

views (Taylor, 1993).

35



This worldview filter and individual uniqueness in making sense of a situation
(Bullis, 1993) can make the difference in life or death, as proven by the decisions made
by firefighters of the forest service during the 1994 South Canyon Coloradbdrs®(,

2003). Similar to the Mann Gulch disaster discussed at the end of the identity sedion, thi
canyon fire cost the lives of 14 highly trained firefighters and prompted numeuolisss

as to what went wrong concerning firefighter decisions and sensemakindedib®ns

made by individual firefighters, such as dropping their tools and packs and running from
the fire, or keeping their firefighting tools and packs while running (slovinemtdown

by 20%), made the difference between life and death (Weick, 1996). The backpacks and
tools formed part of the unique identity of the firefighters, and to these symbpls the
attributed a “meaning” of a winning attitude. Abandoning such artifacts can Isareng

link to feelings of loss of situational control during a critical incident (Weick, 1995b)
These examples show the link of sensemaking, identity, emotions, and

confidence/control.

Enactment Variable of Sensemaking

Within the context of sensemaking, Weick’s element of enaction of sensible
environments is defined as follows: “When people act they create the midtatial
becomes the constraints and opportunities they face” (Weick, 1995a). Thus, enactment
with the environment is a critical part of situational judgment in a causal chaueiofs.

The enactment variable of sensemaking is key, since sensemaking is aboysthe wa
people generate what they interpret (Weick, 1995a, p. 13). In each phase of the

sensemaking process, the reciprocal exchange and interaction of meghgulpsequent
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actions contribute to relationships attributed to performance (Thomas, Clark, & Gioia
1993).

Organizing data and information for action begins with constructing socidy real
around elements and artifacts in one’s environment requiring attention and focus
(Wittgenstein, 1972; Weick et al., 2005). In attempting to make sense of a problem and
applying a diagnosis and course of action, an individual does not rely on a fixed judgment
but segments of judgments and choices. This is a process requiring constattaval
and feedback of choices and decisions (Kleinmuntz, 1985; Weick, 1995a). Research on
the process of sensemaking has determined that when required action is the primary
focus, “interpretation, not choice, is the core phenomenon” (Weick et al., 2005, p. 409).
In determining and interpreting options in a time-critical situation, peopte maaning
by drawing on their own previous experiences and interpreting the occutuatosial
cues (Steinbruner, 1974; Bartunek, 1984, Weick, 1987). Thus, sensemaking as a process
continually links experience, action-generated cues, interpretation of newmdes, a
actions/reactions in an ongoing recursive cycle.

Emotions are a component of this recursive cycle of action and reaction to the
environment (Weick et al., 2005). Emotional responses are so critical to skimgethat
organizational scholars are beginning to advocate a theory based on organizational
sentiments in sensemaking. The concept is that disruption events affectingicpec
or routines could key strong emotions, causing effects in decisional judgMéntk et
al., 2005; Magala, 1997). Studies have also shown that enactive approaches to
sensemaking involve combining emotions and cognition as fully integrated systems

cooperating and interacting at the psychological, phenomenological, and biolegatsl |
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to produce decisions (Colombetti, 2005, 2007, 2009; Thompson & Stapleton, 2009;

Thompson, 2004, 2007).

Study Context: Organizational Safety in Complex Systems

Safety is an important concern of all industries, but particularly aviatiboter
industries whose accidents can have catastrophic results. This sectialyegin
reviewing some statistics on GA aviation safety and some causes ofnéscatel then

describes the system used to track and learn from mistakes in aviation.

Statistics for Aviation Safety

The 2010 Nall Report (AOPA Air Safety Foundation, 2010) provided some

summary statistics on GA accidents (Table 2.1).

Table 2.1

General Aviation Accidents in 2009 for Fixed-Wing Noncommercial Aircraft*
Variable Value
Accidents (n) 1181
Aircraft (n) 1190
Flight hours (millions) 17.89
Accident rate (%) 6.60
Fatal accidents (n) 233
Fatal accident rate (%) 130
Lethality (%) 19.7
Fatalities (n) 401

*Adapted from AOPA Air Safety Foundation (2010).

Interestingly, a large number of the fatal accidents were relatedto pil
overconfidence (see Table 2.2), which can be affected by all the constrinsssitudy.
These statistics for the categories of weather and maneuvering néphessame

accident patterns within the same margin of error, when compared against nfimber
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hours flown, for GA fixed-wing noncommercial flights over the past 10 year®fASIr
Safety Foundation, 2009, p. 11).
Table 2.2

General Aviation Fixed-Wing Noncommerdhaicidents Related to Pilot
Overconfidence *

Category Accident type Related to overconfidence
Weather All 4%

Fatal 14%

Lethal 70%
Maneuvering All 5.3%

Fatal 19.5%

Lethal 66.7%

*Data from AOPA Air Safety Foundation (2009).

The accident rates across the entire gambit of aviation have stabilizetielastt
several decades, and fixed-wing noncommercial GA is no exception. Thiszatadnili
has occurred since the most obvious contributors to aviation accidents have been
identified and corrected. The remaining factors are less obvious. Once @tkati@
indexed as contributors to aviation accidents, these factors can be addressed and

corrected, improving safety and possibly saving lives.

Understanding the Causes of Aviation Accidents

The less obvious cause of accidents and one of the most significant areas of
aircraft safety is in what the FAA calls the human factors domain. Trinissignifies a
multidisciplinary approach to analyzing variables that influence individuhceew
performance for operations and safety. The human factors domain spans thiaekscipl

of social science, engineering, physiology, and behavioral science (FAA, 2003a)
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The FAA has utilized a human factors analysis and classification syatdysia
tool to deconstruct and examine human errors involved in aircraft incidents and accident
(Wiegmann & Shappell, 2003). This tool has been effective in accident analylsathor
commercial and GA pilots. The model is based on the work of psychologist James
Reason and is utilized in a variety of industries to identify what is known as the
“‘cumulative act effect” (Reason, 1990he theory states that errors in organizational
structure, preconditions, supervision, and the actual acts combine to form a cauasal cha
of events invoking the error or accident.

Aviation accidents at the high-reliability organizational level are oftibated
to a breakdown in a tightly coupled chain of events that can rapidly increase inyseverit
before they can be brought under control by the pilot or operator (Perrow, 1982, 1999;
Roberts, 1990a, 1990b; Rochlin, 1991; Weick, 1993, 1995a). Aviation accidents
concerning human factor errors have also been shown to be a result of the cumulative
acts effect (Reason, 1990), where errors occurring in a chain of events faoging
planning and communication to stick-and-rudder control often combine and increase in

severity to culminate in the accident.

Aviation Safety Reporting System

Organizations across a wide array of industries, including nuclear poweigmavia
chemical, blood banks, and health care, have implemented precursor detection programs
in attempts to identify elements leading up to an accident (Levitt & March, 1988). N
accidents or incidents where no damage or physical harm occurred have shown yo be ver

effective identifiers of accident precursors (Nuclear Regulatorymiiesion, 1980). This
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information can be assimilated into safety programs for successful micpordgention. In
aviation, the Aviation Safety Reporting System (ASRS) was developed for this @urpos

ASRS was created in 1976 as a result of a joint effort between FAA and the
National Aeronautics and Space Administration (NASA). This system uaslisbed
after a National Transportation Safety Board (NTSB) review of TWyhtf 514, which
crashed outside of Washington, DC, in 1974, killing the crew and passengers. The NTSB
report found that a flight prior to TWA 514 had received ambiguous instructions from
Dulles air traffic control similar to those received by TWA 514 and had tegpptinem to
their management. The information of the possible safety incident was onliecepor
internally to pilots of that airline. If the information had been distributed totladir
airlines and GA pilots, it could have prevented the crash of TWA 514 (Connell, 2000Db).

Investigations of TWA 514 prompted action to create the ASRS and form a
database that would receive, process, and analyze voluntarily submittechesadty
incident reports submitted by pilots, aircrews, mechanics, tower personnel, and all
individuals affiliated with FAA licensing requirements (Connell, 2000b). Thesetsepo
involve only incidents perceived by the reporting individual as possibly hazardous to
flight safety. The reports are not filed for any accident or incident invpldamage or
loss of life (FAA, 1997).

The ASRS reporting system is operated by NASA and serves to aggregate and
analyze data of flight incident reports, detect and interpret any possiblelbaz cues in
the causal chain of incident events, and store the data for NASA, FAA, and public
analysis. The reports are screened by pilots, aircraft personnel, amadfigicontrollers

in order to notify the FAA of any uncovered possible hazards. The system has several
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strengths for safety reporting, including limited immunity provisions fatpiand
personnel reporting an incident and deidentification of reports so that the pilaitairc
company, and personnel involved in the incident remain anonymous. These measures
protect the individual or entity against regulatory, disciplinary, or libgaaction related

to the incident (FAA, 1997).

The reporting system was developed to assist in safety information on the theory
that information on large-scale actual accidents may never be known due to crew
fatalities. The ASRS database system is often referred to as consistwgidents that
did not happen” (Connell, 2000a, p. 1); nevertheless, these incidents often have the same

causal chain of events as actual accidents (Connell, 2000a).

Summary

In reviewing the individual concepts central to this study, this chapter has
highlighted their linkages. Identity theory, which describes how an individeal se
himself or herself in a specific role and how that view translates into thesprotan
internal control system to interpret and filter events, is linked with emotiahs a
sensemaking and can also be related to overconfidence. Psychologists haa@aaaint
that circumstances surrounding an event, the emotional response to the event, and
subsequent consequences can be enhanced or aggravated by the salience of an
individual’'s hierarchy of identities and which identity is invoked to deal withttless of
the situation (Brown & Harris, 1978). Identity theory has been used by social
psychologists to analyze individuals’ reactions to unique life events and how they
internalized and interpreted those events, prompting specific emotional and behavioral

responses (Burke, 1991; Thoits, 1992). In addition, psychologists have maintained that
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circumstances surrounding an event, the emotional response to the event, and subsequent
consequences can be enhanced or aggravated by the salience of an individualsyhierar
of identities and which identity is invoked to deal with the stress of the situatiowiB
& Harris, 1978). A structure for understanding emotional and behavioral actiomsthat
occur when a stressful event takes place (such as a GA incident) can be developed a
described within the framework of identity theory (Pearlin, 1989).

This study explored how salient identity and sensemaking play a role in a
disruptive flight environment. Sensemaking involves pilots’ judgment, assessment, a
enaction, with the understanding that “when people act they create the material tha
becomes the constraints and opportunities they face” (Weick, 1995a, p. 31). The next

chapter discusses the methodology used in this study.
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CHAPTER 3:

METHODS

This chapter outlines the methods to be used to address the study’s research
guestion:

RQ 1: What is the relationship between personal identity (i.e., focusing opest e
identity other than that of pilot) and sensemaking among general aviation (GA)
pilots during self-reported flight incidents in the Aviation Safety Reporting
System (ASRS) database for the categories of maneuvering and weather?

a. Isthere evidence of any emotional impact related to pilot decisiongamsa
related to salient identity?
b. Is there evidence of mental mapping and cognition changes with the rise of
different salient identity?
The qualitative critical incident technique (CIT) was chosen as the overall
approach. The chapter begins by explaining why this approach was chosen and then

discusses data collection, data analysis, data reliability, and eisoaki

Choice of a Qualitative, Critical Incident Approach

A qualitative research method was chosen for this study based on the nature of the
research question, the study’s exploratory nature, and the need for aldetai@f the
phenomenon (Creswell, 1998). Quantitative studies have already shown that human
factors are involved in accidents and near-misses, but the specific factonstity mied
sensemaking have not been examined in this context. Thus, this study is explowtory a

requires thick description.
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Within the qualitative realm, the critical incident technique (CIT) was chase
the methodology. CIT is a rigorously tested systematic method for colleatioanalysis
of phenomenological data that has been in use since 1954 (Gremler, 2004). The technique
has been applied in many areas of research, such as health care, educationionformat
technology, and aviation (Alastuey, Justice, Weeks, & Hardy, 2005; Rice & Grgenber
1984). The Society of Industrial and Organizational Psychology named the 19%4 articl
on CIT by Col. Flanagan as one of the most frequently cited articles within zaganal
psychology (American Institutes for Research, 1998).

Flanagan (1954) described a critical incident as follows:

Any observable human activity that is sufficiently complete in itself to germi
inferences and predictions to be made about the person performing the act. To be
critical, an incident must occur in a situation where the purpose of intent of the act
seems fairly clear to the observer and where its consequences aierglyffi

definite to leave little doubt concerning its effects. (p. 327)

CIT does not require a beginning hypothesis but rather can begin with a general
statement about the problem being addressed and the population involved (Olsen &
Thomasson, 1992). Researchers develop a series of questions at the beginning of the
study related to the general theme (Gremler, 2004). Data collection canviaety of
methods, from face-to-face interviews to reviews of written reports.rébearch was
conducted from written GA pilot reports for the period of January 2008 to December
20009.

CIT was chosen for its strengths, which increase the value of this inquiry:

e Itis founded in participants’ personal descriptions of factual events as they
occurred. CIT reports are based on real-world events, not abstract interpretations

or perceptions of how events should have occurred (Cormack, 2000).
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e CIT involves numerous credibility checks combined with systemic analysis
evaluation procedures for determining data reliability and validity (Bigterét
al., 2005).

e When used in conjunction with the written pilot reports, CIT can discover the
baseline cause of the incident and errors causing it, as well as recoveri#isefrom
incident, which can provide valuable information on procedures, policies, and
improvements to prevent future incidents.

CIT has some limitations, depending on the scope and nature of the information
and collection methods. The method depends on participants’ memory and their truthful
reporting of the incident and has a built-in bias toward incidents that occurred more
recently because of the nature of human memory (a limitation more applicable to
interviews than written reports provided at the time of the incident). In additiom, whe
incident reporting systems are used as the basis for CIT, as the casesindij the
nature of the reporting system may cause some incidents to go unreported (Flanaga
1954).

Literature describing CIT lists five steps in the research design:gomnobl
definition, plans and specifications, data collection, data analysis, and irdegmeand
results (Flanagan, 1954). The problem definition, which was discussed in detail in
chapter 1, is to understand the salient identity and sensemaking that occur digitg a
disruption event. The plans and specifications category relates to choice of thetdata
and is covered here in the Data Collection section. The last two stages are combined i

this chapter under the Data Analysis section.

46



Data Collection

In CIT, the number of useful responses or reports across all cases cars skeve a
sample size (Flanagan, 1954, Butterfield et al., 2005). There is no establrgietdoia
sample size. Sample sizes in various CIT studies have ranged from 50 to 4,000,
depending on the complexity of the study’s question. In Gremler’s (2004) review of 141
CIT studies, the sample size ranged from 22 to 2,502, and the number of participants

ranged from 9 to 3,852. This study relied on a subset of reports from the ASRS.

Overview

The data were initially collected by examining the time period Jar2Qfl§ to
January 2009 within the ASRS online database, which is accessible to the public at
http://asrs.arc.nasa.gov. Data were broken down into incidents that occurreidapecif
within monthly segments in the areas of weather and cruise. Once the incidents w
obtained after multiple verifications, the data were confirmed by writsporee of
results from the ASRS by an internal-generated report number and provided in & detaile
report verifying the initial data collection performed over the Internéiis(if described

more fully in the section below, “Steps in Obtaining the Data Needed from the.ASRS

Data Source: The Aviation Safety Reporting System

The ASRS is a nonpunitive incident reporting system designed to promote
aviation safety and enable those in the industry to learn from errors discovengd dur
close-call incidents (Connell & Mellone, 1999). Through the system, a variety of
individuals—including pilots, air traffic controllers, cabin crews, and mechanias—c

submit reports, either online or through a traditional form (see Appendix A), on unsafe
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and hazardous situations occurring within aviation. They can make their reporésanl
through a traditional form. Incidents in the ASRS are reviewed by aipilat$ of all
category classes and types of aircraft, as well as air carriegpaathment agencies,
including the National Transportation Safety Board.

As with other incident reporting systems, ASRS relies on confidentiality of the
individual or individuals reporting the incident and the ability to spread the infanmati
acquired by the system rapidly among other individuals or entities that coulabeaff
by the reported information. In addition, because of the uniqueness of a GA pilot’s
disruption event and the lack of predictability in regards to timing, type, and phase of
flight, weather, and other contributing factors, direct observation of the evertddgrsc
is impossible (Turner, 1976). Thus, the ASRS database is a good source for examining
GA aircraft incidents from an organizational safety perspective.

The National Aviation Space Administration (NASA) maintains this system for
the Federal Aviation Administration (FAA). NASA collects ASRS repowsalogs all
information, analyzes the incidents, and then deidentifies the information and makes it
available for analysis. All ASRS reports are independently coded bysatweaanalysts,
who are recruited from the ranks of retired airline pilots, air traffrctrollers, and human
factors researchers (Connell & Mellone, 1999). The analysts have two migr(igdo
diagnose the underlying cause(s) in each incident report and (2) to idenéfgdhtrat
require immediate attention and forward this information to the appropriatetaegula
authority (ASRS, n.d.). While the data are organized and indexed to allow for qualitative
and quantitative assessment, the ASRS does not utilize any unique theories on human

error in its indexing and categorization. Once the analysis is concludedcahdsrare
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deidentified and placed into the ASRS database. ASRS narratives are alsatdsin
bulletins and newsletters to advise pilots and industry affiliates of incittattmay have
contributed to unsafe aviation practices (Connell & Mellone, 1999).

ASRS has seen tremendous growth in report intake. For example, report intake in
1998 was 34,348, but by 2008 it was 50,405—an increase of almost 47%. According to
Charles Drew (personal communication, July 8, 2011), ASRS is projecting 62,000 reports
for 2011.

The ASRS has an online search request capability (at http://asrs agonas
available to anyone wishing to conduct aviation incident research on filed and vetted
ASRS reports. Data analysis, search requests, and specialized informatiomsprosiuc
provided to air carriers, research institutions, and various government agencies for
examining unsafe practices for corrective actions (Connell & Mellone, 1999). A
specialized or unique search request can be conducted directly by personnel withi
NASA when requested and approved by the FAA and the ASRS management.

The ASRS has several caveats for entities and individuals using statlatecal
mined from the ASRS database. Because of the voluntary nature of the ingidetst, re
these events cannot be seen as a random sample of the full population of similar or like
events. In addition, the ASRS data can contain reporting biases that are not fully know
and can influence the validity of any statistical method used. However, it is khatvn t

the ASRS data represent a lower measure of true events than are actuatigigncc

Format of Full Forms

Among total ASRS submissions, about 20% are full-form records. Full-form

reports and their subsequent content are defined by the following categories:
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e Reports that contain “bolded” items within the “anomalies” category:

A. Critical aircraft equipment problem

B. Controlled flight towards terrain

C. Near mid-air collision

D. Critical ground conflict

F. Loss of aircraft control

e Reports that will be the subject of an alert message.

e All reports marked as “emergency.”

e Reports that describe incidents identified by NASA/FAA as subjects ofaspeci
study. (Recent examples include wake turbulence encounters, runway incursion
incidents, and security issues.)

« Discretionary reports selected on the basis of analysts’ subjecteeeacrihese
include incidents of educational and illustrative value and/or reports describing
emerging trends in the aviation community as defined by NASA.

¢ Reports considered “time critical” by the screening analyst.

In May 2009, the ASRS implemented a product known as Analyst Workbench, a
full, end-to-end electronic report processing system, which has led to an impravam
the rate of full-form reports. Various experiments with automated compptat re
classification systems have not worked, and the ASRS has been experimenting with
varied products for more than 12 years. Attempts at autoclassification have bee
unsuccessful because of the need to analyze the written narratives andfgeidenti

reports, and nothing has been shown to be more effective than subject matter experts—
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the pilots, controllers, and mechanics who make up the ASRS analyst corps (personal

communication, C. Drew, July 8, 2011).

Steps in Obtaining the Data Needed from the ASRS

Two steps were involved in obtaining the specific data needed for this study, as
described below.

1. ASRS data sort Using the website http://asrs.arc.nasa.gov/search/
database.html, a search was performed based on the criteria for this.stuthgidents
involving GA pilots facing weather-related conditions for incidents that occurtec:ee
January 2008 and December 2009. The initial sort was performed utilizing a combination
of both fixed-field searches and textual searches for the periods shetifesearch
utilized an iterative process by retrieving as many records as possdseng a wide
net,” and then refining the search by successive, more restrictive segk8#eS, 2011).
The exact search function was as follows: (1) Enter date of incident: &etlaauary-
2008, December-2009. (2) Event type: weather/turbulence. This search retrieved 692
records.

These 692 records were then exported to Excel for an additional data sort. The
Excel search was conducted to remove operator types of data that did not include GA
pilots (i.e., operator types of air taxi, air carrier, power, military, and oéisanell as
references to helicopters and rotary wing. Among the “FBO” catefrational,
personal, and corporate), the corporate records were kept for flights involving use of a
corporate jet for personal use or for a ferrying mission. Following this fomairsExcel,
there were 193 records for analysis. As indicated by Jorge Moya at NASAr(glers

communication, August 10, 2011), if someone were to replicate the search, results may
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vary by 5 to 10 records based on addition and deletion of records completed at the

organizational level.

The format of the 193 records is shown in Table 3.1. Examples of complete

records used for this study are provided in Appendix B.

Table 3.1

Format of ASRS Records

Category Fields

Time/Day Date: Local Time Of Day:

Place Locale Reference.Airport: FL Altitude.AGL.Single Value:

SUA.Airport State Reference:

Environment

Flight Conditions:
Weather Elements / Visibility
Elements / Visibility. Visibility:

Light:
Ceiling.Single Value:

Aircraft Reference: Operating Under FAR Part:
ATC: Aircraft Operator: Flight Plan: IFR Mission:
Make Model Name: Flight Phase:
Crew Size.Number Of Crew:

Person Reference: Multiengine Experience.Flight
Location Of Person.Aircratft: Crew.Total:
Reporter Organization: Experience.Flight Crew.Last 90 Days:
Function.Flight Crew: Experience.Flight Crew.Type
Qualification.Flight Crew: ASRS Report Number.Accession

Qualification.Flight Crew: Number:
Human Factors:

Events Anomaly.Ground Excursion: Encounter: Loss Of Aircraft Control
Anomaly.Ground Event / Encounter;] Detector. Person:
Inflight Event / Encounter: Flight Crew When Detected.Other:
Weather: Result.Flight Crew:

Narrative

Assessments | Contributing Factors / Situations: Airport Contributing Factors /
Weather Contributing Factors: Situations:
Situations: Human Factors Aircraft:

Contributing Factors / Situations: | Primary Problem:
Synopsis

2. Validation of online search through special request searcfio validate the

online data sort resulting in 193 records, search request 7010 was submitted, reguesting

special report summary that was independently conducted by NASA. Thial B8RS

search request validated the initial findings of the data sort of 193 records.
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Data Analysis

In CIT, the goal of analysis is efficient summarization, accomplisheddme
identification and textual analysis of the reports, enabling the practicatappis of the
study to emerge (Flanagan, 1954). While this step can be “the most frustratingtpart of
method” (Woolsey, 1986), through years of application of the method, well-documented
and standardized procedures have emerged (Flanagan, 1954; Butterfield et al., 2005;

Gremler, 2004; Woolsey, 1986).

Coding

Following steps 1 and 2 above to obtain and confirm the 193 records that
comprised the sample for this survey, written GA pilot report data were esdar
evidence of salient identity occurring during critical incidents affigotiognition,
emotion, and pilot decisions. Reports were coded inductively, using categated tel
the factors in the conceptual framework and other emergent themes (Blattetfl.,
2005; Flanagan, 1954; Woolsey, 1986). This process requires multiple passes through the
data set. Each case was analyzed individually, and cases were then compiawed:ith
the CIT approach, the analysis process was iterative, spiraling, ancht{Clieswell,
1998); identification of categories was an open-ended process, utilizing inductive
reasoning to segregate data across the domain being studied (Buttedlel@@5;
Woolsey, 1986; Flanagan, 1954). The goal was to provide depth of data to describe
instances when identity and sensemaking had a direct influence in the causal chain
leading up to the disruption event. The context of the event remained very important,
since all behaviors can be directly related to the context in which they oaug(G

Diehl, 1992). As such, factual areas of the event such as phases of flight and corporate vs
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instructional vs personal flight were noted. Once categorized as retasafent identity
influencing a decision during a GA pilot incident, records were further divided into
subcategories.

Codes were used based on the type of incident: e.g., airspace violations, altitude
deviations, or unauthorized flight into flight control areas or clouds. Codes were
consolidated into emerging themes in a spreadsheet based on a category aled numer
basis. Once this was accomplished, the narratives were reviewed fooresreotd
specific references to actions taken based on nonpilot considerations. For this, six
categories of codes were created: professional, training, social catisiag, family
considerations, hobbies, and “other.” Data were further subdivided into direct and
indirect instances of salient identity.

Using the overall results and the specific themes, the research question was
addressed and additional information significantly relating to the seaudy was

presented.

Data Confirmation

Category formulation in CIT can require one to eight judges (Gremler, 2004).
These judges must have insight, experience, and good judgment within the domain
(Butterfield et al., 2005). In this study, two others with flight experiendecammercial
ratings reviewed the categorizations. The themes were reviewed by ale @utditor

and adjusted for validity and reliability.
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Data Reliability and Verification and Study Limitations

The CIT method is dependent on the reliability of data, which is based on the
data’s consistency. The ASRS reports, while being written by the GA pilefi@cting
about the incident, are also prescreened prior to publication, and that contributes to the
reliability of the data. Further, to determine that the same results wouldibeddeom
the domain content each time it was examined (Gremler, 2004), an independent
extraction process was used. An independent auditor took a sample of the data and
matched them to the original data; in such a process, the higher the rate of agrémme
more reliable and verifiable the data extraction process is. The audit alsdeglrovi
feedback on any data that should be recategorized, any data that should be removed,
and/or other data categories that should be added (Butterfield et al., 2005).

The ASRS may contain duplicate records if two individuals file separateseport
on the same event. This has occurred when student pilots and instructors enteomeports
the same incident (ASRS, 2011). This duplication was prescreened for validity incorder
prevent distortions in the study results.

Narratives written by pilots and submitted to the ASRS could not be verified
through an interview for reasons of liability and the ASRS policy of deidestidin.
Therefore, the study assumed that the narratives written by the pilots whbthyact
experienced the events were valid and not simply the result of efforts to gaimityrm
from prosecution of an airspace violation or another rule infraction. Reports to Re AS
are typically filed quickly, usually just hours after the incident. Becausigatfthe
reports consisted of immediate perspectives rather than perspectivesigphoseks or

months of introspection about the reasons the incident occurred.
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The data from the ASRS were not examined for references to GA pilots who
experienced a salient identity influencing specific “incidents” of meicaafailure or
“overreliance on technology.” While there is a strong indication that the emergjeace
salient identity could have been responsible for a GA pilot’s actions and reaetates!
to an overreliance on technology causing a critical incident or to a medHailica,
those areas were beyond the scope of this study. However, future studigsrexémise
two domain areas are certainly warranted.

Finally, data in the ASRS were sorted, reviewed, and categorized by pilots w
various types of ratings—including the author, who has been a commercial pilot for 20
years. This may have contributed to research bias since data were exaommad f
specific professional lens by those who could identify with the facts involved in the
incident. As a result, it is possible that conclusions were drawn that a nonpilot would not

have arrived at.

Human Participants and Ethics Precautions

All ASRS reports are submitted voluntarily, and the self-reported infawmhby
the individual is screened to prevent identification. It is the policy of the ABRSting
system to deidentify reports and protect identifying information submitteeldoyts,
including “names, company affiliations, and specific items of incident occ@sénc
(ASRS, 2011, pp. 262-267). The reports used for this research in no way subject the
human participants filing the reports to any physical or ethical harm or yaimlit
accordance with policies of The George Washington University institutionigw

board.
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CHAPTER 4:

RESULTS

In this study, the Aviation Safety Reporting System (ASRS) was used to ydentif
incident reports specific to maneuvering and weather for the time period of 2008 to 2009.
Critical incident technique (CIT) was applied to respond to a single reseastioque
with two subquestions:

RQ 1: What is the relationship between personal identity (i.e., focusing opest ab
identity other than that of pilot) and sensemaking among general aviation (GA)
pilots during self-reported flight incidents in the ASRS database for thgocee
of maneuvering and weather?

a. Isthere evidence of any emotional impact related to pilot decisionsarsa

related to salient identity?

b. Is there evidence of mental mapping and cognition changes with the rise of

different salient identity?

This study used the tersalientidentityto define a situation in a critical flight
incident where either cues or motivators were indicative of a salient idetitéy than
GA pilot that arose to influence actions, behaviors, or judgments not consistent with the
decisions that a GA pilot would make concerning safety. As described in chapter 2,
salient identity is the specific element of an individual’'s multiple persdeatities that
is invoked in a specific situation. The “self’ consists of a collection of idestitiégh
each identity occupying a specific role (Stryker, 1968; Stryker & B®60). Each role
identity has associated sets of behaviors and meanings, along with sp#eific se

expectations (Burke & Reitzes, 1981).
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The National Aviation Space Administration collects ASRS reports, catalbgs
information, analyzes the incidents, and then deidentifies the information and makes it
available for analysis. All ASRS reports are independently coded bysatwaaexpert
analysts. Using this source, an online search was completed, followed hyreddit
manual sorts in Excel, to arrive at 193 records that met the critertadatady. In
addition, an external search was requested, which confirmed use of these 193 recor
Data analysis made use of CIT, a rigorously tested systemahoadnfetr collection and
analysis of phenomenological data that has been in use since 1954. This chapter prese
summary information on the incidents examined, reviews the themes, and then provides

case studies to specifically address the research question.

Summary Information on Weather-Related Incidents

Using the full data set of 193 records, Table 4.1 and Figures 4.1 to 4.3 summarize
weather-related incidents broken down by month of the year, pilot rating and
gualifications, experience of the pilot in number of flight hours, and incidents per phase
of flight for the period of January 2008 to December 2009, as drawn from the online
search and the ASRS special search request (#7010, 2011).

As shown in Table 4.1, the incidents occurred throughout the year, with
November and May being peak months in 2008 and July and September being peak

months in 2009.
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Table 4.1
General Aviation Weather-Related Incidents,
January 2008 to December 2009 (n = 193)

Month 2008 2009 Total
January 7 8 15
February 6 3 9
March 7 8 15
April 9 5 14
May 11 8 19
June 7 9 16
July 8 16 24
August 7 6 13
September 5 12 17
October 9 5 14
November 19 4 23
December 8 6 14

Among the incidents, 66 involved commercial aircraft and 68 involved private
aircraft. The majority (120 of 193, 62%) involved instrument flight conditions (Figure

4.1).

Incidents by G.A. Ratings

Glder

Student

Flight Engineer
Flight Instructor
ATP

Commercial

B MN=153

Private

Mukiengine

Instrument

0 20 40 &0 B0 100 120 140

Figure 4.1.Incidents by GA ratings for GA weather-related incidents, January 2008 to
December 2009.
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The pilots’ level of experience ranged. A third of the incidents involved pilots
with 501 to 2000 hours of experience (Figure 4.2). In addition, 42% of the incidents
occurred during the cruising phase, 22% during the initial approach, and 19% during

landing (Figure 4.3).

147

W 500 or less
m 501-2000

H 2001-5000
m 5001-10,000
u 10,000-Plus

* Student Pilots Omitted

Figure 4.2.Pilot experience in flight hours for GA weather-related incidents. Since
student pilots were omitted, this chart summarizes information on 184 of the 193
incidents.

Incidents Phase of Flight

TakeOff
Initial Climb
Climb

Final &pp
Decent
Landing

Initial App

Crui=e

0 20 40 &0 20D 100
m Total Incidents=193

Figure 4.3.Phase of flight for GA weather-related incidents, January 2008 to December
2009.
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Themes in the Data Set

Among the 193 records, 17 incidents appeared to have some reference to salient
identity within the GA pilot narrative. This sample size exceeded what \pastex for
this study. Upon careful examination, it was shown that 11 of these were dieeehoeis
and 6 were indirect. Of the remaining records that did not relate to identiégjthe
major themes were mechanical failure (33 incidents) and overreliance on tegh(id

incidents), as shown in Table 4.2.

Table 4.2
Initial Analysis: Number of Incidents Related to Identity
Theme Incidents
Related to identity
Direct reference 11
Indirect reference 6
Not related to identity
Mechanical failure 33
Overreliance on technology 19
Other 124
Total 193

Direct Reference to Identity

In 11 individual incidents, the GA pilot referred to the emergence of a salient
identity other than that of pilot; this reference appeared within the narratilie hasis
for a decision affecting cognition and judgment contributing to the incident. Thé direc
reference category also includes references to cognition and emotion in pativaasr
which are the secondary questions within the research.

As shown in Table 4.3, the salient identity category seemed to occur across all

levels of flight experience in terms of number of hours and GA pilot ratings. Thus, it
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cannot be assumed that salient identity in flight judgments is limited tosthe le

experienced. It occurred even among commercial pilots and flight inssuctor

Table 4.3
Characteristics of Cases with Direct Reference to Salient Identity
Hrs of pilot

Incident no. Flight Flight phase Pilot rating experience
1. 779899 Personal Cruise Flight inst 1828
2.864327* Personal Approach Commercial 700
3. 851337 Personal Cruise Private 3783
4. 850736* Personal Approach Private 507
5. 845212 Personal Descent Commercial 1600
6. 820593* Personal Cruise Commercial 1348
7.815442 Personal Cruise Private 100
8. 814611 Personal Cruise Commercial 300
9. 813619 Personal Cruise Flight inst 800
10. 812266 Personal Cruise Flight inst 2180
11. 844327 Personal Approach Flight inst, 700

*Full records of these incidents appear in Appendix B.

As also shown in Table 4.3, over half of the critical incidents involving salient
identity occurred during the “cruise” phase of flight, where an in-flighisttat or series
of decisions affected cognition, emotions, and judgment, which contributed to the
incident. Three incidents related to the approach phase, and only one incident oncurred i
the descent phase.

The narratives from these direct references to salient identity atsskstin

detail later in this chapter.

Indirect Reference to Identity

The theme of indirect reference to identity contained six incidents of the
emergence of a salient identity in the context of the flight situation.cbimxt typically

is defined by situations in which a GA pilot continued to “pursue” a flight into bad

62



weather or turbulence because he or she “did not want to land and spend the nite” or
“only planned for good weather and no incidents” (Incident 850719). Decisions were
clearly driven by reasons beyond good judgments or in many instances marginal
judgments that a reasonable, experienced pilot would make. While the emergence of a
salient identity as a direct influence will never be known in this categorgptitext of
the narratives contains indications that other factors beyond the identity opdocGA
caused the incident.

The cases with indirect references to salient identity showed varying

characteristics (Table 4.4), similar to the cases with direct refesenc

Table 4.4
Characteristics of Cases with Indirect Reference to Salient Identity
Hrs of pilot

Incident no. Flight Flight phase Pilot rating experience
1. 854919 Personal Cruise Private 525
2. 858709 Personal Cruise Flight instn. 1100
3. 857152 Personal Climb, descent, Private 1100

approach

4. 797608 Personal Cruise Private 156
5. 784962 Training Approach Flight instr| 783
6. 781654 Training Approach Trainee 850

The narratives from these indirect references to salient identity aressksl in

detail later in this chapter.

Cases That Did Not Relate to Identity

Based on the requirements of CIT (Flanagan, 1954), all 193 relevant cases, even

those unrelated to identity, were analyzed and categorized. This effort grovide

comparison and contrast with those incidents that do relate to identity. Conclusions on the
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causes of critical incidents are in debate, often unclear, and based on Impiedad
research; therefore, this type of exploratory approach is warranted@gla 1954).

Of the 193 incidents, 33 were relatedriechanical failureAs the category name
implies, all of the narratives in this category mentioned an equipment failthre as
primary contributor to the incident. Any incident narratives within this catethat
contained references to salient identity were moved to the direct refestagery.

Incident 855357s a good example from this category. In this incident, a C177B diverted
to a nearby airport when he suffered an electrical failure, which appearedte result
of a brief encounter with severe turbulence earlier in the flight.

Overreliance on technologefers to narratives within the ASRS in which a pilot
determined that technology in the form of instrumentation directly contributedittent
causation. In general, this category typically signified a pilot makingmehts based on
instruments such as, but not limited to, tablet weather radar or GPS and totafigidgpe
on that data for flight guidance decisions. Incident 850072 is a good example from this
category. In this incident, a Columbia 400 pilot related misadventures using NEXRAD
and its derivatives to navigate near thunderstorms:

Otherincidents not related to identity consisted primarily of airspace altitude
deviations and controlled airspace violations (i.e., unauthorized entry into terminal
service areas and Class A, B, C, D, E, F, and G airspace) (http://aspmhelp.
faa.gov/index.php/Airspace_Classification). Incident 845039 is a good exampléhfsom
category. In this incident, a PA28 pilot departing Tampa Executive Airport (VDF)
climbed to 4000 feet to avoid clouds, forgetting that the base of Tampa International

Airport (TPA) Class B is at 3000 feet in this area:
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Further Analysis of Cases Associated with Salient Identity
Comparison of Pilot Identity and Other Salient Identity

Before discussing what identities other than that of a pilot were evident, it is
necessary to clarify what the identity of a pilot entails. The U.S. Code ofdfede

Regulations (2011) defined “pilot in command” as the person who

(1) Has final authority and responsibility for the operation and safety oligh& f

(2) Has been designated as pilot in command before or during the flight; and
(3) Holds the appropriate category, class, and type rating, if appropriate, for the
conduct of the flight. (Title 14, Part 1, Section 1.1)

The person in charge is the person legally in charge of the aircraft anghtséfety and
operation and would be the primary person liable for an infraction of any flight rule.
A 1997 study of GA pilots found that the following attributes were essential for

competent and safe GA pilots:

e Ongoing learning

e Attention focused on tasks as required

e Confidence in skills as a pilot

e Ongoing and constant situational awareness

e Vigilance about aircraft performance

e Problem-solving and cognitive abilities

e Effective communication

e Knowledge of pilot decision making

e Awareness of personal limitations and the need not to exceed them

e Ability to enforce personal limitations in all circumstances (Kochaneler&

Chubb, 1997).
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In a flight decision, the rise of a salient identity is evident when a GA pilot’s
judgment is based on factors and motivators other than those in line with a safe pilot in
command. When a salient identity or motivator driven by an identity emerges during
GA flight incident and influences decisions that differ from those that would de ma
a safe and responsible GA pilot, affecting cognition, sensemaking, anadggcthien a
salient identity has emerged as a decision driver of action. The salientyideptay in
such situations may be related to family, to business, to pressures to get home, to

“mission obsession” causing the pilot to override good judgment, and so forth.

Types of Decisions and Mistakes Involved in the Incidents

Table 4.5 highlights the decisions made by GA pilots during critical incident
reports that were at a minimum questionable compared with decisions that éosafe pi
would make. The “preflight” category relates to situations in which theiginefflanning
determined that the conditions were at best marginal and at worst unsafe fighthe fl
The second category relates to pilots’ option to return to the airport if conditimes i
early stages of the flight were unsafe for its continued operation. The ttegboa
consists of when the pilot recognized that conditions were unsafe and requestea eithe
rerouting to an airport other than the planned destination or a divergence frorghte fli
plan around the weather. The “continuation” category involves the pilot continuing with
the flight into unsafe conditions despite all warnings and continued deteriorating

conditions.

66



Table 4.5
Types of Decisions and Mistakes Involved in the Incidents Associated with Salient
Identity

Return or Requested Continuation
Incident nonscheduled | or directed of flight in
no. Preflight landing reroute adverse conditions

Incidents with a direct link to salient identity

. 779899

. 864327

. 851337

. 850736

. 845212

XXX | X[ X | X

. 820593

. 815442

. 814611

OO |N|O|OTB(WIN -

XX | XX
XX | XX

. 813619

10. 812266

XX XXX XX XXX | X

x| [ X

11. 808343

Incidents with an indirect link to salient identity

1. 854919 X X

2 858709

3 857152 X

XX | x| >

4797608 X X

5 784962

6 781654

These are examples of pilots “overlooking” or ignoring various warning signs. In
the direct incidents, the reports typically mention the “reason” the flight erasaed
despite adverse conditions. These reports contain decision cues that relateid a sa
identity that “pushed” the pilot to continue the flight in unsafe conditions. The drive to
ignore safety and continue to pursue the flight is perhaps one of the best indicators of

possible salient identity emerging.

Levels of Evidence for Salient Identity in the Cases

The direct and indirect cases fell into three categories: cases wiititexpl

reference to a different identity, cases with an assumed salient idengggi@ in the
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context, and cases involving an emotional element in the salient identity. Those are

discussed below.

Direct reference to salient identity judgment The best exemplar of decisions
and judgment being made by a GA pilot during a critical incident is containedident
864327. A GA pilot who was also a meteorologist made a judgment to fly into icing
conditions. This judgment ignored the Airmen's Meteorological Informafi¢RNIET)
warning of icing. The pilot in this case held a commercial flight rating, lzehigtandard
than a private pilot, requiring more training and enabling him to charge for hiseservic
The GA pilot was bold enough to mention his salient identity and judgment in the

narrative:

| am a meteorologist and | determined that icing conditions “probably” would not
be present for my descent into OFF. | filed an IFR [instrument flight]rililgist

plan to OFF. Most of the flight was in VFR [visual flight rules] conditions but
started to go intermittently IMC [instrument meteorological conditiorts} af
passing DSM [Des Moines International Airport]. The OAT [outside air
temperature] gauge was reading 35F to 40F so | figured icing would not be an
issue. About 30 miles outside of OFF, | was directed to descend from 6000 FT
MSL [feet mean sea level] to 3000 FT MSL. The cloud tops were about 4500 FT
MSL. | observed moderate mixed icing starting to build after about 5-10 minutes
after my descent commenced. | can't remember exactly how long | rehmaine

the clouds but | eventually decided | would need to climb to get out of the icing
conditions. There was definitely a degradation in performance of thefaarsia
result of the icing. (Incident 864327)

The full record for this incident appears in Appendix B.

Salient identity mentioned in the context of the narrative This category
consists of flight decisions made based on a contextual identity of businessooga str
desire to “get there” for reasons other than conducting a safe GA flight.

The narrative below explains how a GA pilot, even though advised of flight issues

along the planned route, decided to pursue the flight for business reasons. The private
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pilot in the narrative stated “mission fixation” as the reason for his ifiigat judgment

and error in planning. In reading through the narrative, the pilot also stateidthat i
cancelled his flight, he would have had to drive to the meeting, and this would have
caused him to be late. The pilot’s desire to attend a business meeting causedraahumbe

unsafe judgments contributing to the incident.

Weather briefings the night before had indicated the weather would probably not
clear up in time for a meeting near 1W1 [Grove Field, Washington]. On arrival at
BFI [Boeing Field/King County International Airport, Seattle] in the mogni

with the expectation of cancelling the flight, the weather looked and was porte
(via internet) as better than expected. Ceilings were reported as tasibée
southeast, near the route of the flight. The pilot waited for about 45 minutes to see
if there was any trend towards the weather improving even further. During this
period, some lower cloud blew through south of BFI. This delay meant that the
meeting time could not be met if the flight was cancelled, and the pilot was to
drive instead. The pilot then decided to launch, partly in the belief that the
unexpectedly better weather at BFI would also imply faster than expected
improvement along the rest of the route. (Incident 850736)

The full record for this incident appears in Appendix B.

Flight judgments in which emotion and salient identity influenced ognition.
Subquestions of the study specifically asked about emotional impact relatkd to pi
decisions or actions related to salient identity and mental mapping and cogningesha
with the rise of different salient identity. The incidents in this catebgave a strong
contextual connection to decisions that were made because of a salient aiehttg
additional decisions made, which affected cognition because of the emotion of the
situation.

Critical incident 820593 represents the best response in this category. A wife and

children caused a contextual reference to “family” and responsibilaysatent identity.
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The resulting judgments and emotions caused a variety of faulty decisionsetbbhas

airmanship.

| felt this to be the correct action since my wife and children were abdward t

aircraft and my wife was growing increasingly anxious during this tirpenU

reaching 5,000 FT, ATC [air traffic control] queried me to find out the conditions
of my flight and to see if | was still making ice. | was still makirgyat¢ 5,000 FT,

so they descended me to 4,000 FT. At 4,000 FT, | was still making ice. So | asked
for lower and they told me to descend and maintain 2,000 FT. At 2,000 FT, the
ice was no longer a factor. As | approached the ZZZ1 area, the sky was
brightening and the weather was clearing. | initially asked ATC fotove to the

ILS Runway 24 at ZZZ1. After hearing ATC talk to an air carrier indiggtimat

they had a Baron with an emergency, | opted for the visual approach to Runway X
as | did not want to hold up air traffic since the emergency no longer existed. |
safely landed on Runway X at ZZZ1 without incident. Had | known that my

routing was going to change, | might not have gone in the first place. At the tim

of the emergency, my wife was becoming very anxious in the cockpit being that
we were flying with our 2 children. This only added to the urgency of the

situation as well as to my own anxiety. . . . Thinking about the situation now, |

feel | should have declined the routing that ATC gave, demanding a different
routing along a known escape route. In the future, I will think twice about flying

in icing weather with my family on board. (Critical incident 820593)

The full record for this incident appears in Appendix B.

Textual Evidence for All Direct Cases

In analyzing the incidents in which the rise of a salient identity influenced
judgment, narratives should be used for “vivid and evocative descriptions” and “level of
detail” in CIT (Woolsey, 1986). The descriptions are needed to represent theotithyst
critical incident and not limit the study to a series of numeric responsesdriebavily
on quotes from the reports themselves, Table 4.6 provides textual evidence of the direct
reference to salient identity judgment for each of the 11 direct casewmblbeises the
common GA abbreviations of visual flight rules (VFR), instrument flight ruleR)(Iend

instrument meteorological conditions (IMC).
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Table 4.6

Salient Identity in Incidents with Direct References

Incident

no. Category Description
1. Trigger event | Releasing skydivers.
779899 | and motivators

Emotion PressureThe pilot had to balance the responsibility of not releasing

evoked jumpers in the clouds with the desire to not cause “a waste of time
and money for everyone involved” if jumpers could not be released
once the flight took off.

Salient identity| Hobbiest:The pilot was thinking like a skydiver rather than as a

that emerged | pilot, focusing on safety rules.

Cognition Social influencestnder pressure from the jumpmasters, the pilot

changes determined that the size of the hole in the clouds was sufficient jand
the clouds were in a position that would allow the skydivers to pull
their chutes above the clouds.

Impact on “Unfortunately, even from the 2 minutes from which | had last

sensemaking | observed the hole in the clouds, it had almost completely closed up
and the jumpers almost certainly could not maintain their cloud
clearances in the descent.”

Resulting Pilot dropped skydivers in clouds, which could have resulted in a

decision severe accident.

Conclusion A Cessna 206 pilot dropped skydivers in marginal weather
conditions and outside their drop zone.

2. Trigger event | Icing conditions, as noted by icing warnings in preflight planning.
864327 | and motivators

Emotion False sense of security and caditmout icing conditions.

evoked

Salient identity| Meteorologist The pilot was thinking like a meteorologist, not a

that emerged | safe GA pilot, when deciding to ignore the icing warnings.

Cognition Overconfidence'l was on the second leg of a return trip, and |

changes determined that icing conditions ‘probably’ would not be present for
my descent into my destination.”

Impact on Error on the side of recklessness.

sensemaking

Resulting The pilot's decision to continue the flight led to decreased aircrgft

decision performance, causing a steep glide slope approach. A stall could
have been possible in close ground conditions.

Conclusion A C182 pilot encountered icing conditions and was able to climb out
of them and delay descent for landing until the last moment, landing
successfully.

3. Trigger event | A 20-minute leg of a flight on a route the pilot had taken at least| 100
851337 | and motivators times when the pilot had a desire to get home.

Emotion Disgust:“l got suckered . . . disgustéd

evoked

Salient identity] Family man The desire to get home for family caused irresponsiple,

that emerged | unsafe actions, as admitted by the pilot: “It's just not something a
responsible pilot should do, especially in a fast, pressurized
twin.”
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Incident

no. Category Description
Cognition OverconfidenceMy next leg was short . . . so | decided to depart
changes VFR."
Impact on “I know the route well, because of an AWOS [automatic weather
sensemaking | observing system] | should not have believed, and because | wanted
to get home.”
Resulting The pilot ended up scud-running—that is, dangerously lowering
decision altitude to avoid clouds—and commented: “There is no instrument
approach at ZZZ7. | should have left the plane where | was and
caught a ride home or rented a car.”
Conclusion A C340 pilot decided to be optimistic about official weati@orts
and the lack of an instrument approach at his destination airport. He
was forced to fly in below minimum flight ceilings.
4. Trigger event | The need to get to a meeting, with no time to drive.
850736 | and motivators|
Emotion Regret:“Regretting a poor choice.”
evoked
Salient identity| BusinessmarThe desire to attend to business trumped
that emerged | considerations about weather. The pilot heard weather briefingg that
indicated “the weather would probably not clear up in time” but
decided to hope for the best.
Cognition Overconfidence'The pilot decided to launch, partly in the belief
changes that the unexpectedly better weather at [his takeoff location] would
also imply faster than expected improvement along the rest of the
route.”
Impact on “The pilot made a poor choice to carry on between layers above this
sensemaking | low cloud.” The pilot requested flight following but did not request
clearance.
Resulting The pilot’s poor decisions related to the weather and his mission
decision fixation led to a potentially dangerous situation with low-level
maneuvering in marginal visual meteorological conditions and a
possible airspace boundary violation.
Conclusion The pilot had to descend below cloud minimums to reach his
intended destination after ignoring weather reports.
5. Trigger event | Desire to continue flight since his car was waiting in the hangar jand
845212 | and motivators it would be difficult to get back home at night through other
means.
Emotion Pressure to get homd: knew that | ‘had’ to get home, or else go
evoked back to ZZZ or onward to another nearby airport. . . . Neither was a
plan | would have considered during preflight so clearly the pregsure
to get home was clouding my judgment.”
Salient identity] Businessmanrhis was a “business flight at the end of the working
that emerged | day.”
Cognition “l could see the environment of O69, the destination airport. | saw a
changes thin layer of cloud creeping in from the Pacific Coast. | knew at the
time that this was a bad idea.”
Impact on “I made two serious errors, in retrospect. One, | did not have a ‘plan

sensemaking

B’ worked out in advance. Two, | did not adhere to my personal

minimums which certainly don't include scud-running.”
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Incident

no. Category Description
Resulting The pilot continued the flight despite the hazards. “I got sucked |nto
decision a classic ‘gotcha’ by a short flight, one | make weekly, in apparently
great weather. It is sobering to see what one will do and what ope
will decide on the spot, in the absence of a good plan, even with the
best of long-held intentions to fly carefully, legally and safely.”
Conclusion A light-aircraft pilot reported flying below clouds and miniraim
get home when he encountered low clouds at his destination.
6. Trigger event | Icing potential in a flight with his family on board.
820593 | and motivators
Emotion Anxiety:“At the time of the emergency, my wife was becoming very
evoked anxious in the cockpit being that we were flying with our 2 children.
This only added to the urgency of the situation as well as to my jown
anxiety.”
Salient identity] Family man:He was thinking as a father and husband and let hig
that emerged | wife’s stress cause him to declare an emergency in an airplane
capable of anti-icing. “I will think twice about flying in icing
weather with my family on board.”
Cognition Emotional influence!My wife was growing increasingly anxious
changes during this time. | told air traffic control | wanted to declare an
emergency.”
Impact on “This routing brought me over the water, where no known ceilings
sensemaking | were reported. . . . Air traffic control said, ‘Sir, if you wish to
declare an emergency, there are about 20 airports behind you.’|Since
I was 1/2 way from the shore and ZZZ1 on VXXX, | told ATC |
wanted to declare an emergency and requested immediate vectors to
Z771 at a lower altitude.”
Resulting A pilot declared an emergency and descended to a lower altitude
decision while flying IFR and accumulating ice on his anti-icing—equipped
aircraft. He later decided he had no emergency and continued flying.
Conclusion A BE-58 pilot declared an emergency and descended to a lower
altitude while flying IFR, causing rerouting issues even though no
emergency was present.
7. Trigger event | Decreasing visibility as rain turned to snow.
815442 | and motivators
Emotion Anxiety:“l could feel my mouth getting dry and the 10 miles to [the
evoked airport] seemed like an eternity.”
Salient identity] Family man “l had my 10 year old daughter on board.”
that emerged
Cognition I made the decision to divert to a nearby airport.
changes
Impact on “I heard another aircraft advise that he was diverting. | made the
sensemaking | decision to divert to a nearby airport.”
Resulting The pilot diverted to another airport. “I had never been so glad tp be
decision on the ground. | remember looking at the GPS before | shut it down
and the whole area around my airport was blue. | learned a valyable
lesson about the weather that day.”
Conclusion A private pilot of a PA28 diverted to a nearby airpbernweather

deteriorated, causing rerouting traffic flight issues.
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Incident

no. Category Description
8. Trigger event | Deteriorating weather conditions, following a departure with a flight
814611 | and motivators| plan for VFR.
Emotion Surprise:“l noticed that ice was beginning to form on our leading
evoked edges and our windshield as well. This startled me.”
Salient identity| Family man.The “biggest problem was my eagerness to get home.”
that emerged
Cognition Loss of situational awarenesisshould have turned around
changes immediately before entering IMC.
Impact on “I thought we could make it the rest of the way VFR. In retrospe(t, |
sensemaking | also should have informed air traffic control of my intentions. . . | |
broke my second FAR [regulation] and deviated from assigned
heading and altitude to get out of the clouds and precipitation.”
Resulting The pilot flew into IMC before obtaining clearance to do so; he then
decision encountered icing conditions and descended without approval.
Conclusion A Cessna pilot flew into clouds without IFR clearance ahadwt
approval from air traffic control, causing possialespace violations.
9. Trigger event | The beginning of icing conditions on a return trip.
813619 | and motivators|
Emotion NervousnessThe pilot stated that the “best decision that | made that
evoked evening was to realize the seriousness of my situation and contact
air traffic control for help. While | didn’t declare an emergenbg, t
additional guidance and weather forecasting provided did help ¢alm
my nerves.”
Salient identity| Friend: “Three pals and myself were on a pleasure flight. . . . | was
that emerged | also influenced by other factors, most importantly ‘get homeitis,] as
I had family in town.”
Cognition Overreliance on technologyMy decision to continue was largely
changes based upon the graphic representation that the supplementary icing
info model from the National Weather Service provided. | have
since reviewed the website and it does state that it should be used
only as supplementary info to more primary info such as
AIRMETS.”
Impact on The pilot received a questionable weather forecast but decided to
sensemaking | begin the flight anyway.
Resulting The pilot decided to fly into “known icing conditions while
decision attempting to return home for the holidays.”
Conclusion A PA-28 pilot placed himself and passengers at risk by fhyiag
known icing conditions to get home for the holidays.
10. Trigger event | Concern by the chief and assistant chief pilots that the crew mage an
812266 | and motivators| incorrect weather decision.
Emotion Pressure!The crew exercised poor decision making skills due to
evoked pressure to please their employer.”
Salient identity) EmployeeThe official meteorological informationdicated that the
that emerged | flight “could not be made legally. . . . The crew felt heavily
pressured to proceed.”
Cognition Social influencesPilot decision making based on the weather and
changes AIRMETS indicated the flight could not be made legally, but they

continued anyway.
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Incident

no. Category Description

Impact on “The aircraft was in and out of the clouds, with ice accumulating.

sensemaking | The boots were activated again. The crew . . . landed uneventfylly,
where snow was falling. While the crew never felt they were in
much, if any, danger, they did realize that they were operating
illegally.”

Resulting The flight crew planned a flight into known icing conditions to get

decision the aircraft to its base.

Conclusion A crew was pressured, by the aircraft owners, totéiykimown
icing conditions, illegally violating regulations to get arceaft to
its base.

11. Trigger event | Official notifications of mountain obscurations.
808343 | and motivators

Emotion NervousnessThe pilot “became nervous that he might not have

evoked enough fuel and required reserves for distance.”

Salient identity] Family man:The pilot “wanted to get to an important family

that emerged | gathering” (get-there-itis).

Cognition The pilot tended to avoid IMC whenever possible and chose totry

changes the flight under VFR.

Impact on The pilot should have refrained from flying VFR in mountainous

sensemaking | areas when notices for mountain obscuration were in effect.

Resulting The pilot entered IMC on a VFR flight to avoid terrain and obtained

decision clearance only afterwards.

Conclusion A Cessna 172 pilot entered IMC to avoid mountain terrdioutit

an IFR clearance, violating airspace and regulations.

Textual Evidence for All Indirect Cases

Table 4.7 provides further description of the cases with indirect reference to

salient identity. These incidents contained situational cues that could havadeesult

of the rise of salient identity. The cases were of a nature that for ta@énod of the

flight, the cues contained in the narrative incident judgments were those tlthhavel

been responsible for a “momentary activation” of an identity that is highigbla

(Forehand, Deshpande, & Reed, 2002, p. 1087). Salient identity bias has been shown to

be displayed when related to identity where situational cues and judgmentsimdeur

circumstances of informational uncertainty requiring actionable decisidesnths &

Rink, 2005).
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Table 4.7

Salient Identity in Incidents with Indirect References

Incident

no. Category Description
1. Trigger event | A pilot report that “the ceiling was falling all around me” on a
854919 | and motivators | flight taken several times a week.

Emotion Anxiety, gloomy outlooKDrastic change in weather. Gloomy

evoked outlook for me.”

Salient identity | The pilot flew into IMC without instrument certification and thus

that emerged | took a risk, despite saying that he “never takes chances.”

Cognition The controller asked if | was equipped and capable of IFR and |

changes responded, ‘equipped, capable but not certified.”

Impact on “I contacted the controller and asked if this was a brief fog or white

sensemaking | out or how long through this. The controller asked if | was
equipped and capable of IFR and | responded, ‘equipped, capable
but not certified.””

Resulting A pilot flew into IMC while on VFR.

decision

Conclusion A PA 30 pilot flew into IMC while under a VFR-only flighapl
violating regulations and leading to possible airspace violations.

2. Trigger event | “Significant turbulence and windshear.”
858709 | and motivators

Emotion False sense of security and caffim retrospect, perception that

evoked ‘everything is going to plan’ and relaxed composure led to poor
future projections” (in terms of situational awareness).

Salient identity | Contextual evidence of an identity that the plan was everything; no

that emerged | contingency.

Cognition Loss of situational awarenes§:he combination of focusing on

changes aircraft altitude control and maintaining orientation of the aitcraf
relative to the nearby Class B, C, and D airspace led to lower than
planned flight across the ridge. . . . A perception of the upcoming
rough terrain with the likelihood of onshore winds should have led
me to comprehend the potential of leeside turbulence; this should
have led to a decision to climb much earlier than planned.”

Impact on “I had planned to climb, however, was not able to execute the

sensemaking | climb.”

Resulting The pilot initiated a lower than planned ridge altitude crossing

decision event when wind conditions and complex airspace concerns
prevented execution.

Conclusion A VFR GA aircraft described a lower-than-planneceraltitude
crossing event when wind conditions and complex airspace
concerns prevented execution, violating Class B airspace and
regulations.

3. Trigger event | Discovering “another cloud layer almost on top of the first,” with
857152 | and motivators | the plane continuing “to slowly accumulate ice.”

Emotion evoked Dismay:“l was dismayed to still be in IMC at 3000 feet mean sea
level with air traffic control telling me that we could not deste
further at our position.”
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Incident

no. Category Description

Salient identity | Family man:*My wife and | had significant trouble locating the

that emerged | approach plates for ZZZ. Our GPS . . . provided lateral navigation
but no descent profile so this was a significant problem.”

Cognition Loss of situational awarenesBhe pilot continued the climb into

changes the second cloud layer and did not immediately return when he
climbed and saw clouds where he did not expect.

Impact on “I made several mistakes on this 18 minute flight. Among them|:

sensemaking | taking off without rechecking METARS [routine weather reports]
and PIREPSs [reports of actual weather conditions encountered by
an aircraft in flight], assuming that the weather east of our
lunch stop would be essentially the same as the weather to the
west.”

Resulting After encountered unexpected icing conditions during climbout, the

decision pilot elected to divert and had difficulty locating the airport in his
chart reader.

Conclusion A pilot encountered unexpected icing conditions during climbgut
and elected to divert; however, he had difficulty locating the aifport
in his chart reader and entered restricted airspace, violating
regulations.

4. Trigger event | Two thunderstorm cells immediately following takeoff.
797608 | and motivators

Emotion evoked

Salient identity | Friend: He didn’t want himself and his friend to have to stay

that emerged | overnight, so they decided to leave earlier despite the weather

Cognition “The controller informed me that more convective activity egiste

changes in the vicinity,” and the pilot was running low on fuel.

Impact on “Various factors led me to decide to conduct an emergency landing

sensemaking | into a remote field.”

Resulting The plane “experienced unusual intermittent electrical and fuel

decision guantity indication problems. The pilot made a safe off-airport
landing.”

Conclusion Convective thunderstorm activity forming in the area thredt®
keep the pilot and his friend overnight, so they decided to fly
despite the conditions, encountering airspace and altitude violations
of regulations.

5. Trigger event | Negotiating clouds during flight instruction planned for VFR.
784962 | and motivators

Emotion Nervousness/feeling uncomfortabilele was nervous about flying

evoked the VOR [omnidirectional range navigation system]—a partial
panel and wanted to do some unusual altitude recoveries as well.”

Salient identity | “Clouded judgment” as instructor. “As | broke many of my own

that emerged | rules and didn’t lead by example, and it happened so easily and
with the very best intentions. | set a bad example. Looking back,
we should have canceled the flight after the unusual attitude
recoveries, or even after the approach. From now on, when | don’t
feel comfortable, I'm going to do something about it quickly.”

Cognition “I never lost sight of the ground during the entire flight, but it gpt

changes hard to determine where the clouds actually started. | was
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Incident

no. Category Description
definitely pushing it. | canceled the approach, descended to slightly
better conditions and immediately went back to the airport and
landed.”
Impact on “We decided to go up and give it a try, but we were going to fly| the
sensemaking | approach slightly lower than published minimums.”
Resulting The pilot allowed the “desire to complete a training flight [to]
decision cloud his judgment regarding continuing the flight in marginal
weather conditions.”
Conclusion A Cessna 172 pilot allowed the desire to complete antydiight
to cloud his judgment concerning weather conditions and violated
regulations related to airspace and airport minimums.
6. Trigger event | Student concern that the instructor was not scanning instruments
781654 | and motivators | and was putting the flight in danger.
Emotion Alarm: The student had to “explain, again for the third time,
evoked becoming emotional.”
Salient identity | Contextual identity*A certified flight instructor instrument was on

that emerged

board the aircraft; I also flew the aircraft during the incident in
guestion when | felt our lives were in grave danger due to her
actions.”

Cognition Instruments indicated that the airplane was never on an instrument
changes glide slope during an approach, causing airspace violations.
Impact on “I grabbed the controls, stopping the turn and descent. Air traffic
sensemaking | control advised that she lost radar contact and that she needed us
back up to 2400 feet for vectors back around.”
Resulting A student instrument pilot lamented the flying abilities of his flight
decision instructor during an instrument flight cross-country in IMC.
Conclusion A student instrument pilot reported his instructosdoeral errors

while in cross-country training, including violation of airport-

restricted altitude minimums and regulations.

Summary

This study was conducted to review GA pilot narratives written after eatriti

flight incident for the purpose of determining if there was any referersadiemt identity

contributing to flight judgments. The additional question of whether the rise aftsalie

identity affected cognition and emotions was also addressed. The studpesami

narratives for a specific period relating to weather, since weh#sdbeen shown to be

the greatest cause of GA pilot fatalities (AOPA Air Safety Fouada2008). Eleven

critical incident reports directly indicated that a salient identityrdtien GA pilot did
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exist in some critical incidents. This finding was the result of direct tepuade by GA
pilots directly involved in the incident, who had no knowledge of any directed research
attempting to determine causation based on salient identity judgment.

In each incident, salient identity was activated and/or stood out in the decision
process (Forehand et al., 2002). As examples among the 11 incidents, narratirezs refe
to pilots making decisions based on a profession as meteorologist or as a businessma
concerned with reaching a meeting—»both attributes of the most salientyidgmding
behavior (Ashforth & Johnson, 2001; Haslam & Ellemers, 2005). Forehand and
colleagues suggested that the strength of any identity is only importaetintjorg
behavior when that identity is salient (Forehand et al., 2002; Haslam & Ele20€5).

In addition, multiple identity studies on consumer behavior have shown that the identity
influencing behavior at the moment of choice for consumers is determineddoy sal
identity (LeBoeuf, Shafir, & Belyavsky Bayuk, 2010). This research sugtiedts

certain pilot behaviors, a decision directly affecting the judgments gitiom

surrounding the incident was the result of strong salient identity or salietityde

attributes that were not associated with the role of GA pilot.

The additional question of whether there was any emotional impact related to
pilot decisions or actions related to salient identity was also identifiedymygadegrees
within the 11 narratives with a direct linkage to salient identity. The emoticrabting
that a developing incident could possibly cause damage or death could have a strong
influence in triggering a salient identity within a GA pilot. These emotiave been
shown to “fit” with a unique salient identity or role identity (Stryker, 1987a). Tmsea

seen in Incident 820593, in which a “father” declared an emergency and experienced

79



emotional reactions at the beginning of the incident related to his wife and dvreah
reactions to the flight situation.

Chapter 5 draws conclusions and discusses the implications of these findings.
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CHAPTER 5:

DISCUSSION

One of the most critical categories of aviation safety is the human fabter. T
dissertation approached that human factor from the perspective of persongf atenhti
how a transference of identity, or a nonpilot identity, becomes salient duringpthenn
and affects pilot decisions. The primary focus of the study was to investipather
contributory links exist between the constructs of salient identity, sihadtawareness,
and sensemaking, with an additional focus on how these elements interact witmamot
attributes and individual general aviation (GA) pilot mental mapping and cagniti

This study was conducted among GA pilots in the flight categories, classes, and
types of situations in which the highest level of accidents have consistenttyeat
limited group of incidents was addressed—namely, aviation safety incidpatteceto
the Aviation Safety Reporting System (ASRS) within the categoriegeather and
maneuvering for fixed-wing GA pilots during a 2-year time frame (2008 and Z008)
gualitative methodology of critical incident technique (CIT) was used to antilgz193
incidents in the data set.

This chapter is divided into five sections: (1) conclusions and interpretations
which relate the major findings to the literature and specifically respotie tresearch
guestion and subquestions; (2) study limitations; (3) implications for future st)dy; (

implications for practice; and (5) concluding remarks.

Conclusions and Interpretations

Table 5.1 reviews the 11 cases from chapter 4 with a direct involvement of salient

identity, summarizing the major factors.
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Table 5.1

Study Incidents: Judgments and Related EmotiodigrBédentity, and Cognition Changes

Incident Salient Cognition
no. Judgments Emotion identity changes
Incidents with a direct link to salient identity
1. A pilot dropped skydivers in Pressure Hobbiest Social influences
779899 | marginal weather conditions and
outside their drop zone.
2. A pilot encountered icing False sense of Meteorologist Overconfidence
864327 | conditions and was able to climb | security and
out of them and delay descent until calm
the last moment, landing
successfully.
3. A pilot decided to be optimistic Disgust Family man Overconfidence
851337 | about official weather reports and
the lack of an instrument approagh
at his destination airport. He was
forced to fly in below minimum
flight ceilings.
4, The pilot had to descend below Regret Businessman Overconfidence
850736 | cloud minimums to reach his
intended destination.
5. A light-aircraft pilot reported Pressure Businessman Changes in fligh
845212 | flying below clouds and minimums judgment
to get home when he encountered
low clouds at his destination.
6. A pilot declared an emergency and  Anxiety Family man Emotional influence
820593 | descended to a lower altitude while
flying IFR and accumulating ice
on his anti-icing—equipped aircraft.
7. A private pilot of a PA28 diverted Anxiety Family man Several changes
815442 | to a nearby airport when weather in flight routing
deteriorated, causing flight issues.
8. A Cessna pilot flew into clouds Surprise Family man Loss of situationa|
814611 | without IFR clearance and then awareness
descended without approval from
air traffic control.
9. A PA-28 pilot flew into known Nervous- Friend Overreliance on
813619 | icing conditions to get home for ness technology
the holidays.
10. A crew was pressured, by the Pressure Employee Social influences
812266 | aircraft owners, to fly into known
icing conditions to get the aircraft
to its base.
11. A pilot entered IMC to avoid Nervous- Family man Judgment causing
808343 | mountain terrain without an IFR ness airspace violation
clearance.
Incidents with an indirect link to salient identity
1. A PA 30 pilot flew into IMC while Anxiety, Individual pilot Descent causing
854919 | under a VFR-only flight plan. gloom risk taker airspace violation
2. An aircraft described a lower-than- False sense Plan was Loss of situational
858709 | planned ridge altitude crossing of security everything awareness
when wind conditions and airspa¢e and calm
concerns prevented execution.
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Incident Salient Cognition
no. Judgments Emotion identity changes
3. A pilot encountered unexpected Dismay Family man Loss of situational
857152 | icing conditions and elected to awareness
divert but had difficulty locating
the airport in his chart reader.
4. Convective thunderstorm activity | Friendship and Friend Had to route around
797608 | threatened to keep the pilot and hisocial pressurd weather and ran into
friend overnight, so they decided other weather
to fly despite the conditions.
5. A Cessna 172 pilot allowed the Nervousness Instructor Error in judgment
784962 | desire to complete a training flight causing flight into
to cloud his judgment concerning clouds
weather conditions.
6. A student instrument pilot reported  Alarm Instructor Missed approach on
781654 | his instructor for several errors back course in
while in cross-country training. landing; airspace
violation

Based on the results from the data analysis, the conclusions from this study ar
interrelated, in that the rise of a salient identity other than pilot wasddiathe
emotions that arose during the incident and to the judgments that then got the pilot off
course. The main research question and the first subquestion both include the concept of
sensemaking—how salient identity affects it and how emotions affect it—bspdodic
changes in judgment are discussed in the context of the second subquestion, which
focuses on mental mapping and cognition changes.

The sequence of events in this chain of events followed two different paths,
depending on whether emotion caused a salient identity (Scenario 1) or emotisacccur
after the rise in salient identity (Scenario 2). The events in Scenariatextevhen
emotions caused the rise of a salient identity; the pilot then made juddrasatson that
identity, which were not judgments that a responsible pilot would typically magle éF
5.1). The events in Scenario 2 occurred when decisions based on a nonpilot salient
identity were made primarily on the ground before the flight, and emotionsedance

the pilot realized the gravity of the flight situation in the air (Figure 5.2)l&\there was
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no evidence to suggest that emotions influenced the rise of a salient identity on the
ground that affected flight planning, that possibility exists and could bereada

future study.

Trigger
Event

Salient |dentity

—> Emotion —» Raised

— Sensemaking — Cognition Change —» Action

Figure 5.1.Sequence of events, Scenario 1. This scenario applied to three direct events
(Incidents 779899, 845212, and 820593) and four indirect events (Incidents 854919,
858709, 857152, and 781654).

Trigger
Event

— Salient Identity —» Emotion —» | Sensemaking » Cognition Change — Action

Figure 5.2.Sequence of events, Scenario 2. This scenario applied to eight direct events
(Incidents 864327, 851337, 850736, 815442, 814611, 813619, 812266, and 808343) and
two indirect events (Incidents 797608 and 784962).

Overall, the study had five main conclusions, which are summarized in Table 5.2

and discussed in the subsections below under the relevant research question.

Table 5.2
Study Conclusions

No. | Conclusion

1 Pilots in the incidents discussed in this study showed a salient identitylather t
pilot, which directly influenced their sensemaking.

2 GA pilots’ emotions during critical incidents had a direct effect on their jeddgm

3 The pilots' nonpilot identity led to overconfidence, most evident in this study
through numerous incidents of “get-there-itis.” Get-there-itis, as well as ptior
pilot decisions, could have been avoided through better preflight planning.

4 Other poor judgments linked to nonpilot salient identities were related to losg of
situational awareness and overreliance on technology.

5 Social or group considerations were associated with nonpilot salient identities and
poor judgments.

6 Various types of cognitive errors can occur in association with thefre salient
identity
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Research Question 1: Salient Identity

The study’s main research question was as follows:

RQ1: What is the relationship between personal identity (i.e., focusing on anaspect
identity other than that of pilot) and sensemaking among GA pilots during self-
reported flight incidents in the ASRS database for the categories of manguveri
and weather?

Based on the findings, the following conclusion was made:

Conclusion 1 Pilots in the incidents discussed in this study showed a salient
identity other than pilot, which directly influenced their sensenaking. The main
conclusion of this study is that the rise of a salient identity other than GA pitot w
interpreted as occurring, either directly or indirectly, in 17 criticaildents examined in
this study. This salient identity influenced sensemaking. This seatsbipfovides an
overview of conclusions related to sensemaking in the context of the litematithen
focuses specifically on salient identity.

Sensemaking. While the sensemaking process has been variously linked to
incongruous events (Starbuck & Milliken, 1988), interruptions (Mandler, 1984), and
unmet expectations (Jablin & Kramer, 1998), there is a common recognition that
sensemaking occurs when the flow of work is disrupted. In this study, the breakdown in
sensemaking occurred during the causal chain of events in flight sequenitiaidy a
breakdown in sensemaking occurred in all categories of this study when GA pilots
obtained weather briefings predicting hazardous conditions. The sensemaking uhcovere
in the narratives was a direct result of situational awareness intépreteombined

with the enactive element of sensemaking (Weick, 1995a), seemingly ba$edrize of
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a salient identity other than GA pilot. In their postflight incident reports, tbespised

terms such as “get-there-itis” to describe business, family, or othentsialentities

pushing them to fly with marginal conditions (e.g., Incidents 864327, 845212, 814611,
and 820593) or described “social pressures” (e.g., Incidents 815442 and 857152) that led
them to erroneous decisions to pursue the flight in risky conditions.

Karl Weick (1979, 1995a) stated that much of the reality that is used and occurs in
sensemaking and the content of that reality can be embodied in frames.rahesss f
according to Weick, can be divided into an individual’s ideology, decision premises,
paradigms, theories of action, tradition, and narratives (1995a, p. 18). Individuals draw on
past experiences, and previously held beliefs developed from past experiences, as
resources for assessing situations (Weick, 1995a).

A collapse of sensemaking is a central premise of the study based on judgments
being formed and actions being conducted based on the rise of a “salientyiddrage
judgments in many instances were driven by a salient identity to such a degribe t
summaries by the ASRS examiner contained a reference to judgments neterbtse
identity. This can be seen in Incident 845213. The conclusion of the “cause of the flight
incident” for Incident 845213 was as follows: “A non—instrument rated private pilot
aboard a C172 allowed personal business considerations to outweigh his good judgment
regarding a cross-country flight in marginal weather conditions.”

Salient identity. It is well documented that an individual uses his or her identity
process to act on and interpret events. These interpretations lead diréethaviors and
often emotional responses associated with these behaviors (Burke, 1991). This

interpretation process is done through the “lens” of the identity role maosttsadithat
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time (Stryker & Serpe, 1982, p. 206). When an event such as a GA critical incident
affects a salient role, then the probability of a significant emotional and beddavior
response dramatically increases (Stryker, 1987b). An individual's percepiaentty

is so critical to sensemaking that Weick listed ideratgyhe very first property of
sensemaking (Eisenberg, 2006).

Any individual actively engaged in piloting an aircratft is first and foreraost
pilot, once he or she has accepted that role and responsibility. All decisions and
sensemaking involved in piloting the aircraft are morally and legallyeg@onsibility of
the individual accepting the identity of pilot. Yet, in the category of direeteate to
salient identity, identities other than pilot were evident:

e Other professional identity (2 cases)

e Business identity (2 cases)

e Family role (4 cases)

e Social or friendship-related role (2 cases)

e Hobbiest (1 case)

The salience connected to each identity within an individual influences how much

effort is put into each role (Burke & Reitzes, 1981). In the incidents discussed in thi
study, the pilots were concentrating on their nonpilot role, leading to a degraded
performance in their pilot role.

Incident 864327 is an example of the rise of a salient identity that directly
determined a GA pilot’s judgment and cognition in deciding to continue the second
segment of a flight in projected adverse conditions. The GA pilot did the required

preflight weather checks, which indicated marginal conditions and a high probabili
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icing. The pilot decided to continue the flight based on his “professional identity” as a
meteorologist, as described in the narrative filed in the incident repont & a
meteorologist and | determined that icing conditions ‘probably’ would not be present fo
my descent.” Pursuing the flight, the pilot encountered icing conditions andsasdta re
was forced by air traffic control to adjust altitude numerous times.

The GA pilot in this case saw himself as a meteorologist, not a responsible GA
pilot, when making a critical judgment on icing conditions on the second leg oha flig
The judgment made by this pilot is consistent with the literature descridiegts
identity. The identities that are most likely to be invoked are the ones that agd thak
highest in relation to the situation and according to the unique psychological aspects of
the “self” within each individual (Stryker, 1968). Stryker (1968) added that tihehan

identity in the salience hierarchy,

the higher the probability of role performance consistent with the role
expectations attached to that identity, the higher the probability that the person
will perceive a given situation as an opportunity to perform in terms of that
identity, and the higher the probability that a person will seek out opportunities to
perform in terms of that identity. (p. 563)

Interestingly, the six cases iodirect reference to salient identity—wherein the
salient identity reference was more contextual and less obvious than in theabest—
had the themes of professional identity, basing decisions on performance in airkée (B
& Reitzes, 1981), social/friendship role, and family relationship—simildrealirect
cases. Individuals’ view of their identities is often determined by whatiibksve others
may think of them as they enact their different roles (Strykee&& 1982). In these
indirect cases, the cues contained in the narratives could have been responsible for a

“momentary activation” of an identity that is highly variable (Foreharad. e2002, p.
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1087). Salient identity can change when circumstances arise with atfonal
uncertainty requiring actionable decisions (Ellemers & Rink, 2005).

The best example of this indirect category can be found in Incident 857152. In
that case, the pilot and his wife were on a pleasure flight with a seriepsfid®was
using an e-reader for weather (which is not the most accurate source) ansl\uge hi
“find” approach plates for his flight. While there was no direct referémdtie critical
incident being based on the rise of a salient identity, the pilot was cleahiynguasflight
of limited duration (18 minutes) in very bad weather based on inaccurate intwrmat
resources. The fact that these actions were taken by a GA pilot with ovendLir8Mmf
experience in instrument conditions addresses what could be an example of “amgment
activation” of a salient identity influencing the pursuit of the flight. In addjtthis
incident is an example of what Weick (1979) described as a series of actianstake
particular situation, or “enactment,” which serves to create much ofehbtyf that is
subsequently attributed to that incident.

In response to the research question, then, this study showed that the rise of a
nonpilot salient identity affected sensemaking, leading pilots to make judgmentsrcount

to those that would be made by an individual focused solely on flying the aircraft.

Research Subquestion A: Emotional Impact

One of the study’s subquestions was as follows:
a. Isthere evidence of any emotional impact related to pilot decisionsarsa
related to salient identity?

Based on the findings, the following conclusion was made:
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Conclusion 2 GA pilots’ emotions during critical incidents had a direct effect
on their judgment. Many academic studies have argued that sensemaking is pure
cognition (Fineman, 1996); other studies have placed emotions as a component of the
recursive cycle of action and reaction to the environment (Weick et al., 20@Se in
the latter group have viewed emotional responses as so critical to senseimatkingyt
are beginning to advocate a theory based on organizasentanents in sensemaking.
The concept is that disruption events affecting expectations or routines coulkey st
emotions, leading to effects in decisional judgments (Weick et al., 2005; Magala, 1997).
Weick emphasized that emotions are responsible for both the beginning of actions and

the results that are referred to as sensemaking:

The reality of flows becomes most apparent when that flow is interrupted. An
interruption to a flow typically induces an emotional response, which then paves
the way for emotion to influence sensemaking. It is precisely because ongoing
flows are subject to interruption that sensemaking is infused with feelingcKWe
19954, p. 45)

Incident 820593 provides a good example of emotions and how they affect
choices as various unexpected circumstances arise. Because of anxietyisafamily
while facing icing conditions during flight, the pilot declared an emesgsade could
land. After the flight, he commented that he would have acted differently, askiag f
different route rather than completing the emergency landing; he acknodlibedge
difficulty of flying in icing weather with family members on board.

Linking the emotions also to identity salience, this incident verifies Stigker’
(1987b) argument—that the strength of the emotional response to identity-related
behaviors signals how the identity of father and husband was more important in this

pilot’s salience hierarchy, producing a strong emotion that contributed to aiect
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inappropriate actions during flight. It has been suggested that emotional e=spons
between the discrepancy in a situation of self-meaning in the identity higend
perceptions of situational meaning can be triggered by emotions that change the
perception of meaning of the situation and stimulate changes in salient ideetgyg,
1979; Smith-Lovin, 1988).
Anxiety was one of the key emotions experienced during this incident. In Tables

4.6 and 4.7, anxiety and/or nervousness was the most common emotion displayed,; it
appeared in 5 of the 17 incidents directly or indirectly related to salient ydebiiter
emotions displayed in the incidents were as follows:

e Pressure (3 cases)

e False sense of security and calm (2 cases)

e Disgust, feeling of being suckered (1 case)

e Regret (1 case)

e Frustration (1 case)

e Startled (1 case)

e Gloomy (1 case)

e Dismay (1 case)

Other cases also showed the link between emotions and decisions. For example,

the pilot in Incident 845212 felt pressure to get home, a form of “get-there-itisqiodli
have an alternate plan, and admitted how it was sobering to see the decisions one could
make on the spot, even with the best of intentions. This incident is an example of the
specific form of breakdown of sensemaking called a “cosmology episode fi ¥Wreak

(1988) defined in the Mann-Gulch disaster: a pilot basically challenged assumptions of
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the circumstances and questioned his own capacity to act in even the simplestrgperat
variables such as a small airspace deviation.
The Federal Aviation Administration (FAA) explained emotions in the comtex

signs of inadequate coping during flight.

The indicators of excessive stress often show as three types of symptoms: (1)
emotional, (2) physical, and (3) behavioral. These symptoms differ depending
upon whether aggression is focused inward or outward. Those individuals who
typically turn their aggressive feelings inward often demonstratdienal

symptoms of depression, preoccupation, sadness, and withdrawal. Those
individuals who typically take out frustration on other people or objects exhibit
few physical symptoms. On the other hand, emotional symptoms may show up as
overcompensation, denial, suspicion, paranoia, agitation, restlessness,
defensiveness, excess sensitivity to criticism, argumentativenegmrarep and
hostility. (FAA, 1991)

While most of the cases found in the series studied were related to
overcompensation (as in the unnecessary emergency landing), denial (seeeraf cas
ignoring negative signs), and restlessness (cases related to anxietyvangmess), an
incidence of argumentativeness and frustration was also found in a case abéingrepor
brief instances of being off altitude, despite being told not to report by andibter pi

Emotions as well as sensemaking are also linked to risk taking. The pilots in all of
the incidents discussed in this study encountered and acted on aviation choices that
contained risk, which is part of strategic decision making across a number ohdomai
(Ruefli, Collins, & Lacugna, 1999). In all of the incidents, pilots received fetecthat at
a minimum cautioned them about a higher than normal flight risk. Factors tlzatresie
based or risk-taking behavior include the way a problem is conceptualized or framed
(Kahneman & Tversky, 1979) and the individual’'s emotions or moods (Mittal & Ross,

1998). The pilot in Incident 857152 had emotions of “surprise” and was “dismayed”
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when his initial conceptualization and assumptions of the risk in the flight were
erroneous.

Emotional arousal causes individuals to fail to search for all available cliwices
decision events (Fiedler, 1988). Some events may even bring about emotional phobias
that preclude rational judgment (Loewenstein, 1996). Thus, emotions lead to a poor

judgment chain, as developed further in the next section.

Research Subquestion B: Cognition Changes

The study’s final subquestion was as follows:

b. Is there evidence of mental mapping and cognition changes with the rise of
different salient identity?

All of the incidents of salient identity provided such evidence. In all of the
incidents that have been outlined and discussed, the pilots chose to continue their flights
or made specific judgments despite receiving information that would contsadict
decisions. This cognition change is consistent with the causal chain of etexatarie
(Reason, 1990), which notes that a set of factors, or a chain of errors, contribute to an
incident. Sometimes an error originates with flight planning and is followedseries of
compounding judgment errors that do not manifest themselves until the cruise portion,
descent, or approach phase of the flight. Salient identity is a factor in thesegoagors
as the pilot deals with unexpected information or situations and quickly responds to it
while drawing from other aspects of his or her personal identity than solelyf {hiit.

Before turning to judgments that are inappropriate, it is important to deffiae w
judgments are appropriate. The FAA classified aeronautical decision-niesged on

rational judgment, defined as “the ability to discover and establish the retevbailt
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available information relating to problems of flight, to diagnose these problems, t
specify alternative courses of action and to assess the risk assoctatedahi
alternative,” and motivational judgment, defined as “the motivation to choose and
execute a suitable course of action within the available time frame” wittbkui
meaning “consistent with ‘societal’ norms” (Jensen, 1995, p. 53).

The cognition changes linked to the rise of a salient identity in this study, which
were counter to appropriate judgment, are unique to this study and important both
individually and collectively. The categories discussed below—overconfidessef
situational awareness, overreliance on technology, social influencesgearalisal chain
of events—are based on areas well defined in the GA organizational safetyite on
human factors and aeronautical decision-making. There is some overlap| sever

narratives, for example, show signs of both “get-there-itis” and sociaémdes.

Conclusion 3 The pilots’ nonpilot identity led to overconfidence, most
evident in this study through numerous incidents of “get-there-itis’ Get-there-itis,
as well as other poor pilot decisions, could have been avoided through better
preflight planning.

Overconfidence and get-there-itis. Overconfidence is a confidence or belief in
one’s ability that surpasses one’s actual abilities and performance. Etagn hig
experienced pilots are not masters over all the elements involved in ay#ightudies
have shown that individuals commonly believe they can control situations that are
governed by chance (Langer & Roth, 1975) and that they view the outcome as governed
by skill if they succeed and bad luck if they fail (Cohen, 1964; Wortman et al., 1973).

Psychological studies have demonstrated that individuals maintain overconfigence b
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ignoring negative information about their ability or ignoring situational enes
subsequently exacerbating the event, causing an undesired outcome (Browrs& Har
1978). Any information feedback that is inconsistent or counter to the beliefs of an
overconfident individual’'s ideas or initial perceptions is not assimilated &g @&as
information confirming the original beliefs (Shrauger, 1975; Shrauger & Sh@mem
1979).

Incident 808343 provided an example of overconfidence in worldviews and a
view of being governed by skill if succeeding and bad luck if failing (Cohen, 1964). The
pilot had assumed that the mountain obscuration would be cleared or navigable; when
that didn’t happen and he climbed into the clouds without first obtaining a clearance, he
admitted that he put others in the airspace at risk.

In this study, overconfidence was evident in the numerous cases of “get-there-
itis.” This term, commonly used in the aviation literature, explains a condition where
pilots feel they have to get there. It is also related to “fixation errorsyhich pilots
continue to act based on early assessment of meaning and ignore all filtensstitht
might cause them to change that initial assessment or actions ingsr(Qo®k &
McDonald, 1988; De Keyser & Woods, 1990; Finkelstein, 2003). During a disruption
event in flight, fixation errors can cause pilots to fix all their reasoning dodsefoward
a single task (such as arriving based on their initial plan) (Dehais et &), Ri¥ing the
ability to accurately anticipate flight situations and respond apprdpgrtatexcoming
cues.

Any GA pilot who commits for an arrival at a certain place at a certamdiman

ongoing basis eventually places himself and his passengers in a high-ris&rsitua
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irrespective of his rating (commercial, airline transport pilot, peiyaiot, or recreational

pilot) or number of hours of flight experience. A GA pilot will eventually encounter
weather or other circumstances that place him in a flight situation beyorndbiseace

and capabilities to control. This is consistent with the literature on ovedencg, in

which individuals have an exaggerated perception of how much control they have over a
situation and their ability to perform in that situation (Bazerman, 2002; Kahneman &
Lovallo, 1993).

Get-there-itis was found in four incidents in the direct category (864327, 845212,
814611, and 813619) and three incidents in the indirect category (854919, 847280, and
784962). Several narratives specifically mentioned that the situation was baboght
because of “get-there-it is” (Incident 864327) or by “get homeitis” (In¢i8&2B8619) or
that the problem was an “eagerness to get home” (Incident 814611).

As noted in Conclusion 1, get-there-itis can also be associated with the rise of
salient identity. Studies have shown that if identities are in conflict—such as a
businessman wanting to arrive at a meeting on time and a GA pilot wanting t@ be saf
and responsible—intense stress can result (Burke, 1991; Stryker & Burke, 2000). The
salient identities that arise in certain circumstances can prompt adret&twker &

Serpe, 1994) that reflects a particular social motivation, whether that belsawidiné
interest of the individual or the social mores of a group—in this case, other passeng
(Brickson, 2000).

In this study, the rise of a salient identity was a key factor in the pijetghere-

itis, which is theoretically related to overconfidence. The pilots in thess vae

determined to reach a destination in situations that did not warrant the risk.
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Prudent preflight choices. Most of the incidents involving get-there-itis—as well
as several other incidents with a direct or indirect link to salient identity-e-thie result
of a preflight decision. The AOPA Air Safety Foundation (2006) highlighted the

importance of preflight planning:

It may seem obvious, but some of the best aeronautical decisions are made on the
ground. A prudenpreflight choice can eliminate the need to make a much more
difficult in-flight decision. Such choices are easy to make when conditions are
obviously poor, or obviously good. In the real world, though, the situation is often
less clear-cut. When conditions are marginal, the go/no-go decision hasues curi
way of becoming a perfect storm of complicating factors—time, money,

emotions, personal commitments, professional obligations, etc. These are
powerful motivators, and even the most safety-conscious of pilots can find it
extremely difficult to “just say no” to a flight, particularly wherttgeg there is
important and conditions don’t clearly argue for staying on the ground. (p. 2)

Another consideration is the need to develop, even before flight, not only a Plan B

but even a Plan C—which is to land and reassess. The FAA noted:

If you are a relatively new VFR [visual flight rules] pilot, and Plan A hasdail

and you have executed Plan B, and now it too is failing, you should realize that
you may not have adequately assessed the weather conditions initially, and that
Plan C should be to land as soon as practical. Then you can develop an entirely
new set of plans in an environment where you have access to weather information
from more detailed discussions with weather briefers on the phone and from
computer weather graphics at the FBO [fixed-base operator]. After pland B

have not worked, you may not be able to construct a good Plan C in the air and
simultaneously cope with adverse weather conditions at the same [tintedsén t
circumstances, it is best to land and reassess the situation. (FAA, 2003b, p. 8)

One of the best indicators of a rise in salient identity in this study is then&ict
the GA pilots were advised of the adverse circumstances in the initidlglnning and
ignored them, choosing instead to pursue the flight. This happened in all 11 critical
incidents in the direct category. The continued pursuit of a flight into unsafe conditions
stemming from either a preflight weather report or in-flight repornfanother pilot is a

clear violation of FAA regulations and also may indicate some underlyingtident
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beyond that of “safe GA pilot” that caused the pursuit of the flight. The flightsnegre
conducted for emergency reasons, and in at least two of the narratives the pilot
specifically admitted after the incident that he or she “should have driven"dradftea
pursuing the flight (Incident 851337, Incident 845212). The pilots in the direct reference
category had varying levels of experience, ranging from private pilanonercial pilot,

and had flight experience ranging from several hundred hours to over a thousand hours.

Thus, pilot inexperience was not a cause of the incidents.

Conclusion 4 Other poor judgments linked to nonpilot salient identities were
related to loss of situational awareness and overreliance on technology.

Loss of positional or situational awareness. Situational awareness is a cognitive
process that has its basis in measuring observable variables. By drawingeon the
observable variables, which were documented in written ASRS accounts, the study
gained an understanding of the situational awareness process during thd.incide

In this study, in all of the direct and indirect cases of salient identity, Wesa
break in situational awareness early in the causal chain of events lapdmthe
incident. Endsley defined the three stages of situational awarenegsefteptionof the
elements of the environment within a volume of time and spacepthprehensioof
their meaning, and th@rojectionof their status in the near future” (1995b, p. 36; italics
added). In the first stage, the individual assembles a cognitive perceptiodifmamate
elements in the context of a situation. In the second stage, the individuad ereatatal
map directly relating to understanding of the significance of the situatterakents, and
in the third stage, the elements of the first and second stages are combinddto pre

outcomes. In an aviation context, Gibson and Garrett (1990) described situational
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awareness as a Gestalt-like appreciation of circumstances ogaararsituation, and
Taylor (1990) described it as a “veridical model of reality” (p. 3-1). Endsielyer
indicated that situational awareness directly involves “knowing what ig @oih
(Endsley, 1995, p. 36).

In the cases outlined in chapter 4, the GA pilots knew what was going on: they
had received information about weather that could have been a real danger to their
flights, such as icing (Incident 864327), restricted visibility (Incident 814611), or
thunderstorms (Incident 850736). They seemed to err at the second level of situational
analysis—not directly understanding the significance of the situationa¢eterand,
despite them, continuing the flight. The reasons for taking the risk relasatid@nt
identity factors such as business identities, family, and social pressure.

Klein (1989) differentiated between “novice” and expert performers in terms of
situational analysis, yet experience level did not seem to be a factor in theeptdgm
the 11 direct and 6 indirect cases of salient identity in this study. In other,wogds
number of hours of flight experience and the GA pilot ratings (i.e., private, caname
or airline transport) did not make a difference in flight judgments in these ingident

Situational awareness is a well-defined term in the field of aeronbdeicsion
making that can be applied to a number of circumstances where a GA pilot can “get
behind the aircraft” and not recognize any errors in judgment or detergoratin
circumstances that can contribute to a flight incident or “accident.”

One of the best examples of lack of situational awareness in this study was i
Incident 858709, where in conditions of turbulence and windshear, the pilot had to focus

on altitude control and the aircraft’s orientation and ended up flying lowepthaned.
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He commented that he should have been able to comprehend the potential of leeside
turbulence, which would have led him to climb earlier. He summed up by saying that a
belief that everything was proceeding according to plan led to poor projefctions
situational awareness.

Overreliance on technology for forecasting. Technological devices are one
aspect that pilots should be attuned to during their situational awareness. €henesy
however, when use of technology can detract from safety. As Wright (1998)}autica
the user-interface design of technology, a lack of familiarity with tecygpbnd the
overall complexity of the system can all be factors in GA pilots’ misuse lofdéagy as
a substitute for basic flight skills.

The best example of this category can be found in the example quoted above in
which the pilot and his wife were on a pleasure flight with a series of stops, antbthe pi
was using an e-reader for weather (which is not the most accurate smdd¢gd his
wife “find” approach plates for his flight. The pilot pushed a flight of lighitiration in
very bad weather based on inaccurate information resources.

Academic literature has recognized the problem of the “overload” ohnaficwn
available to pilots at all levels of aviation. The increase in informatioraatmation
through intelligent systems has contributed to the problems related to situational
awareness (Endsley & Kiris, 1995). In addition, as mentioned above, there is a problem
of inaccuracy in some of the sources GA pilots utilize to obtain flight refatsef &
Woods, 1992). Nevertheless, in all instances included in this study, the dateabte
enough to at least cause the GA pilot to consider another source and to check the flight

warnings and conditions.
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Conclusion 5 Social or group considerations were associated with nonpilot
salient identities and poor judgmentsThe rise of a salient social identity or group
identity has been identified in a number of academic studies. Social identity was
formulated by Tajfel and Turner as a theory to explain behavior within the indiviadial a
also in a social or group context. Social identity can be salient and is a wagiuaths
structure behavior to either maintain or achieve a positive social idettiiy the social
context of intergroup behaviors (Tajfel & Turner, 1979). The theory is that behadior a
identity operate on a range from highly unique to the individual to highly social or
collective. The full spectrum is available to an individual, but the identity or icentit
that are activated depend on the circumstances (Abrams & Hogg, 2004).

Several of the incidents from this study provided evidence of social influénces.
Incident 779899, the pilot was influenced by a group of parachute jumpers to make a
drop in violation of cloud restrictions; he was worried about the waste of time and money
if he didn’t allow the jump. Incident 812266 noted the crew’s poor decisions based on a
desire to please their employer. In other cases, the social influasaenplied in the
narrative. One incident involving the pilot and his three friends on a pleasure flight
described how after lunch the pilot continued the flight despite hazardous icing
conditions (Incident 813619); another mentioned that the pilot and his friend wanted to
avoid spending the night at their departure airport in the midst of thunderstorms, so the
pilot went ahead with the flight (Incident 797608).

Group influences related to family members also led to inappropriate judgments.
Incident 820593 was quoted above in the section on salient identity. In that incident, a

wife and children caused a contextual reference to “family” as a s@lemiity. The
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resulting judgments and emotions caused a variety of faulty decisions edtdras
airmanship. The pilot concluded the narrative by stating that he would avoid flying i
icing conditions when his family was with him (Incident 820593).

Conclusion 6 Various types of cognitive errors can occur in association with
the rise of a salient identity These errors include the following:

e Fixation error: Continuing to act based on early plans and goals, while ignoring
filters and cues that are not in line with them. Mission fixation—even just the
expectation that a pilot will always carry out planned flights and arrive as
scheduled—can be a dangerous viewpoint. Pilots need to be willing to update
their plans based on new information.

e Confirmation bias: Choosing information that reinforces one’s beliefs réditer t
being open to disconfirmatory evidence. Academic studies have shown that
individuals have a propensity to look for confirming information on decisions that
have already been made (Friedrich, 1993). Evidence of confirmation bias was
present in several of the narratives (e.g., 864327, 812266, and 864327), where GA
pilots had preflight information on the weather that was marginal at best, and they
erred on the side of believing that the weather was getting better anglear
Pilots need to be open to receiving, interpreting, and applying all new
information.

e Issue framing: Similarly, several of the incidents show how the GA pilot
“framed” the issue in the most positive terms to favor their decision on a go or no-
go continuance of the flight. This happened in all phases of the flight from

preflight planning to not landing the airplane when conditions continued to
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deteriorate. GA pilots need to ensure that they are framing the issue iist&creal

rather than overly positive, way to ensure safety.

Limitations of the Study

CIT is a method used for an exploratory study. As such, this study did not address
a specific hypothesis, but was designed to explore the general research aiiestion
whether the rise of a salient identity other than that of GA pilot took placegdari
critical flight incident, affecting the judgment, cognition, and emotiondimattly
contributed to the incident.

One of the primary limiting factors for this research is that it involveidiemts in
which the pilots sought immunity under the ASRS. Thus, the narratives are the
participating pilots’ ‘reasons’ for the incident, which are subjective. This $etaaen for
individual interpretations on what will be accepted by the FAA as a meannegkon
for the incident and any actions to be taken for possible airspace violations, altitude
deviations, emergency landings, and other failures to adhere to regulations.

In addition, this study captured references to salient identity that wekenévi
only at the time of narrative submission. The pilots’ attitudes, perceptions, andrsnoti
may have changed between the actual incident and the time of filing thievearra
People’s interpretation of their own experiences often change over timeras thei
perspectives change. Thus, a longitudinal method of studying the criticedntscand
their relationship to judgments made based on the rise of a salient identity could provide
more insights.

A further limiting factor of this research is the subjective nature of iheepgs of

obtaining and analyzing results. The researcher’s experience asreemat pilot could
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lead to bias in interpretation. Every effort was maintained to assure théywalfithe
study and to avoid bias by utilizing two auditors to review the researchsuks.

The final limitation of the study is related to its generalizability. Tinepsa
included only GA pilot incidents between January 2008 and December 2009 for the
categories of weather and maneuvering. This sample size of 193 incidetasively
small for making general statements about the rise of salient identityerma@ng flight

judgments among GA pilots.

Implications for Theory

The findings in this study have several implications for theory concerning salient
identity and sensemaking. The primary implication is that salient ideatitype
influential in situations concerning flight incidents and flight safety. Thelt®indicate
that irrespective of flight experience in terms of number of hours, fliginigradr years of
experience, GA pilots make flight decisions based on a rise in salient idbatityan
cause them to ignore training and even common sense by conducting flights in adverse
conditions. The depth of decisions during critical incidents can be based on the nise of a
individual’'s unique specific salient identity, which has implications for theorgentity
and salient identity and its contextual influence on sensemaking. These iiop§ce
specific to the context of GA pilots.

That contextual information is consistent with Karl Weick’s seven propestie
sensemaking—specifically the fact that sensemaking is grounded in icemstyuction,
enactive of sensible environments, and social. The contribution to theory is the flight
environment context of a critical incident environment, where Weick (1995adl $tist

sensemaking properties take place.
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Implications for Research

This study attempted to fill a void in the academic literature examiningpilot
identity salience and sensemaking process during a flight disruption evésua. It a
responded to the call from organizational behavior theorists to learn from hazardous
events that are ambiguous, rare, and novel. As an early research effortieidhtkis
study was meant to serve as a catalyst for future studies in the areantfairgaal
safety. Its intent was to build a basis for future research on the tsobgadient identity
as a contributory factor in critical incident cognition and judgments in orgamaati
safety research. Here suggestions for future research are proposear@asi measuring
salient identity awareness; simulation of salient identities ircalisituations;
consideration of positive, as well as negative, effects of salient identitgr bet
understanding of the multiple causes that combine with salient identity to csatsena
incidents; better understanding of technology’s role in aviation incidents; and ertensi

of salient identity research to other industries.

1. Measuring Salient Identity Awareness

The elements concerning salient identity in this study support the concludion tha
research is needed on measuring identity and salient identity. Stryker and 208
also called for identity research based on response latency measuretethandean
individual's responsiveness to cues that occur in different situations.

Attributes consistent with identity theory and the rise of salient iderditg been
examined by a number of methods in the academic literature, such as faae-to-fac
interviews (Simon, 1995, 1997); paper-and-pencil questionnaires (Burke & Reitzes

1981; Cinamon & Rich, 2002; Minton & Pasley, 1996); video diaries and analysis (Cast
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& Burke, 1999); and telephone interviews (Stryker & Serpe, 1982). These methods use
guestions that identify attributes of identity that can be measured both in quangitative
gualitative analyses. Such studies may not capture all of an individual’s roles, howeve
(Marks & MacDermid, 1996). Another method involves asking individuals to rank their
identities, but often this method does not capture the reflexivity of the idsriiiaton

& Pasley, 1996). Even with the method limitations, further studies of salient yoenitit

add to our understanding of this concept.

2. Simulating Salient Identities in Critical Situations

Stryker and Burke (2000) called for identity research based on responsy late
measures that determine an individual’s responsiveness to cues that occurantdiffer
situations. Critical incidents and flight simulations of critical incideotda be an
excellent starting point for this research. Such an approach would serveoas direct
measure of identity verification. In the past, self-verification has b&essaed by the
degree of agreement between how individuals thought they should behave and how
others thought they should behave (Stets & Burke, 2000) or by how individuals thought
they should behave and how they reported they did behave (Burke, 2001).

The aviation industry has used computer-based models to simulate critical
incidents since the early 1920s, when Edwin Link developed the Link trainer (America
Society of Mechanical Engineers, 2000). The use of simulation to test various human
factors is also well established within the aviation industry.

Future researchers may want to construct a computer-based model to nieasure
rise of a salient identity in a simulated situation, such as a critical incilemimodel

could test various aspects. The quickness and accuracy of the response wouldaletermi
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the extent of the identity rising to address the situation (Stryker & Burke,.Z00®)
computer-measured strength of response may also indicate the commitmen to bri
disrupted identity descriptions back in line with self-conceptions. In this c#ser;, than
measuring the latency of response, the strength and persistence ingdbtogelf-
description could be measured. Further, the computer simulation could be constructed to
uncover any reflexivity in the role of a GA pilot during an incident based on paositive
negative decisions resulting in the self-in-role worldview during an aviaimdeant.
Academic studies in psychology have determined that an individual's perceptiond of wha
others “think” of him or her often influence enactment during various identis rol
(Stryker & Serpe, 1982; Pasley, Futris, & Skinner, 2002).

What is critical is a method that increases pilots’ awareness thatifoesions
may be influenced by salient identity and of the factors that may conttabtite rise of

another identity.

3. Studying Positive, as Well as Negative, Effects of Salient Identity

This research was based on GA pilots’ written narratives on GA flight insident
While the narratives were reviewed and every effort was made to avoid bias;tttieat
the GA pilots were seeking immunity for a flight incident and describing redisanthe
incident occurred may have contributed to a bias slanted toward a focus on a negative or
faulty judgment occurring because of the salient identity. However, itagpaksible that
a different salient identity could be an advantage rather than a negatore fac

Studies have shown that identities can provide purpose and guidance of behavior
and that the more identities an individual has, the better his or her psychologidal healt

and well-being (Sieber, 1974; Reitzes & Mutran, 1994). It has also been shovolthat
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balance” within an individual and the presence of multiple identities/roles carbaoatr
to higher self-esteem (Barnett & Hyde, 2001; Marks & MacDermid, 1996).

In an aviation context, a GA pilot who was a meteorologist, for example, could
make a weather assessment while flying that could prevent him or herrftenmg icing
conditions. Thus, a study is needed that could examine all aspects of a risain salie
identity. Perhaps one way to measure salient identity and its emotiorlcgffe
judgment during a critical flight incident would be to use a Likert-type curesire to
gather information on any emotions, either positive or negative (Cinamon & Rich, 2002)
that occurred, as well as their effect on judgment and any specific ieentitolved. As
mentioned earlier, however, one drawback of such research is the possibilissioigmi
an important salient identity (Marks & MacDermid, 1996), so researcherslweatl to

be alert to that fact.

4. Examining the Multiple Causes that Combine with Salient Identy to Cause

Aviation Incidents

Consumer-based research has shown that in tasks that activate self-poasanta
require the individual to be skillful or self-reliant, the salient identitpassed with the
individual is activated (Lalwani, Shavitt, & Johnson, 2006). Consumer research has also
shown that if a task requires a collective identity and is associated witramiigt
relationships of harmony and social approval, a collective social salientydeitti
emerge to complete the task (Lalwani et al., 2006). These diverse reactionsaiahga
of reactions to tasks are representative of how consumer research on sattépt ide
reactions can influence product choices. This approach to situated cognition, decision,

and choice theorizes that a study of situational constraints is the best metrsaobverdi
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any contributing elements and the dynamics of identity-based motivationr(@se
2009). Thus, salient identity research in situational constraint models could serve a
beginning for GA research on salient identity—activated decisions.

Many GA flight errors occur as a result of “initiating errors,” ooesrconcerning
cognition or judgment (similar to consumer identity situational elements$)pldee the
pilot in a position where his or her skill in stick-and-rudder control cannot nfach t
conditions. The AOPA Air Safety Foundation (2007) has determined that almost 80% of
accidents are related to skill-based errors concerning stick-and-rudd®i.done of the
missing elements in understanding skill-based errors is knowing witatnpege of these
errors correlate to “initiating errors,” or errors in judgment at thiy stage of the causal
chain of events (AOPA Air Safety Foundation, 2007).

Future research could consider direct causes of errors that place a GAtpilot
skill-based situations that ultimately cause the accident or incident abtiststiakages
to possible decision errors influenced by salient identities, activated iaitinelividual
or collective salient social identity, as identified in consumer research.

Since 2006, the FAA Safety Team, or “FAASTeam,” has been devoted to
decreasing aircraft accidents by promoting a cultural change inigt@®a community
through education and training. This study has identified that the rise ofra &igietity
during critical flight incidents at a minimum contributes to incidents. Futuearels in
this area is consistent with the FAA safety initiatives conducted by th&SFA&m, to

educate and train GA pilots in critical areas of safety awareness.
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5. Researching Technology’s Role in Aviation Incidents

The aviation community is increasingly becoming “overdependent” on
technology. Technology such as GA pilot-centered global positioning systems, iPad
weather-based briefing systems, and automated navigation chart systehise to add
to GA pilot misinterpretations of data, input errors, and, worst of all, complaaency i
flight skills. When these “tools” have been used in dynamic flight environmeats; m
times they have caused confusion and contributed to judgment problems rather than
solving them (Endsley & Kiris, 1995). These factors could also be directly réisigons
for GA pilots having a “rise in salient identity” to deal with issues theynait
comfortable with or are unfamiliar with.

Used without proper training, technological devices can cause situationdl-base
errors, confusion in aeronautical decision making, and errors in initial fligmipig
The interaction between automation in the cockpit and the potential for errors midyna
environments has increased to the extent that pilots must exhibit selfides@yplen
operating the equipment because of the traps caused by the equipment bemdpto eas
operate and causing a laxness in pilot operation of the aircraft (Rudisill, 198%e F
studies could help identify the critical role technology may play in placiag gilot in a
situation that causes the rise of a salient identity and its contribution to iscide¢ne

causal chain of events.

6. Extending Salient Identity Research to Other Industries

ASRS-type reporting systems have been adopted to gather information from
participants concerning safety incidents in a number of industries. Nuclear, pow

maritime, and medical domains have all adopted incident reporting systeitas t the
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ASRS (Connell & Mellone, 1999). Analysis of all the systems in a combined approach—
using qualitative, quantitative, or mixed-methods approaches—could help idegtify an
direct influences that emotion and the rise of identity salience play inipants’
decisions within these industries.

Incident reports for the maritime industry through the U.S. Coast Guard may be
the closest comparison to this study of the GA ASRS system, since @taéhbaters
are similar to GA pilots in many respects. The medical and nuclear indusbués w
contain incidents for respondents who were career oriented. There is some academi
research on career-oriented salient identity and decisions, such as casiomde
(Greenhaus & Simon, 1977) and the effort applied to work within a career (Lobel & St.
Clair, 1992). However, there is no research in these fields concerning the possible
contribution of salient identity to either negative or positive outcomes.

Determining whether there is a rise of a salient identity within ASIRS-
programs in other industries would not only add to the validity of this study but would

also contribute to the organizational safety field.

7. Applying Mixed Methods to Link Data with Quantitative Variables

This study was conducted using CIT, which is a documented method of
qualitative study. In the future, researchers may consider utilizingedrmethod
approach with both quantitative and qualitative components. In such an approach, CIT
could continue to be used for the qualitative aspect and be combined with a quantitative
study of various data in the incident reports such as time of incident (both time ofdday a
time of year), conditions, number of flight hours of the GA pilot, professional ptioigr

of the GA pilot (recreational, private, commercial, airline transport), and wéhi@ables
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contained in the incident reports. The concept would be to utilize an accuracy of fit
method such as chi square to determine if there were any statistigaificant
relationships between various elements and the likelihood of salient identigniaifhg
judgments. If, for example, it was shown that salient identity was likahfluence
judgments in the spring at dusk, such knowledge might lead to a more measured
approach to safety concerning the rise of salient identity. At a minimum, it \wondle

a stronger building block for future research.

Implications for Practice

This study has implications for organizational safety in two main areasasing
individual awareness of salient identity and its effect on safety andnieoagthe social
influences of salient identity on GA pilot decisions.

Pilots also need to be aware of the cognitive processes that lead to poor decisions,
such as fixation error, confirmation bias, and issue framing, as discussed in ©onglus
Finally, overreliance on technology has been mentioned in this chapter. This theme als
has practical implications, in that pilots need to be familiar with the techyislog
operating procedures and limitations and use other situational cues in addition to

technology in their decision making.

1. Increasing Individual Awareness of Salient Identity as a Way to Minimize it

Risks

In a world where the rise of salient identity is used to predict customers’
purchasing habits and to determine participants in online education, individuals also need

to be aware of the effect of their salient identity on judgment as it effadbus aspects
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of safety. In the context of this study, the rise of a salient identgysivawn to directly
affect how GA pilots perceived, processed, and performed in a complex, tiginthed
activity. Thus, pilots need to be aware of the problem. They can measure themessa
of a salient identity by answering a series of simple questions about wardity is
important to them and which identities they feel best describe them for diwgtse( &
Serpe, 1982; Nuttbrock & Freudiger, 1991; Lobel & St. Claire, 1992).

To minimize risks, GA pilots should identify the reason they take actions that
could lead to a critical incident or accident. One effort in organizational afespional
flight safety should be to balance flight decisions on the basis of GA pilot ydagatnst
the planned action. In other words, GA pilots must ask themselves two questions:

1. Are they making decisions as a responsible pilot or based on other
reasons/identities, such as business, personal, social, hobby, or other reasons?
2. Does the flight decision conflict with what a “safe” GA pilot would do given the
flight circumstances?
Even though these questions are part of every GA pilot’s training, they are frgquentl
ignored, resulting in accidents and incidents.

The study was undertaken to identify whether salient identity had anyno#lue
on decisions made by GA pilots leading up to a critical incident. The results iddicate
that in fact salient identity is a factor in decisions that caused speacidents. The first
step in correcting any problem is to recognize that it exists. Perhapsifiie act of
encouraging GA pilots to ask themselves if salient identity is affetiigigdecisions

could cause them to rethink what could be a fatal action.
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2. Recognizing the Social Influences of Salient Identity on GA Pilot Bisions

The presence of passengers can have a direct effect on pilot decisiag.rraki
several instances in this study, GA pilots let their salient identity andl/sodiural
pressures force a flight in marginal conditions, directly causingieatincident. GA
pilots need to be aware that passengers can and do affect their declsianand that
safety should always be the first rule when deciding to undertake or contingtat anfli
marginal conditions. Recognizing the rise of a salient identity that idlgliretated to
GA aviation decisions, such as the cases mentioned in this study, relatesaaaain

practices.

Concluding Remarks: Significance of the Study

Identity salience and its impact on individual motivation and behavior are
increasingly mentioned in the academic literature, in contexts ramgimgcustomer
purchase decisions to collaborative learning (Benson & Mekolichick, 2007, Kashima &
Hardie, 2000; Bagozzi, Massimo, Marzorchi, & Morandin, 2012). This study has added
to that emerging literature. According to identity salience theoryg threr three types of
identity salience: collective identity salience, relational idenatieace, and individual
identity salience (Brewer & Gardner, 1996; Sluss & Ashforth, 2007). While this study
focused on individual identity salience in the context of individual decisions concerning
GA aviation safety, the research also uncovered areas for futurecreseselational
identity salience (specifically in the category of social effects bensadentity and
judgment) and in collective identity salience.

From the viewpoint of aviation safety, the ASRS is critical in providing

information in three critical areas: “1) identifying aviation systeobf@ms and issues, 2)
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generating hypotheses for further research, and 3) providing unique hunoas $act
operational insights” (Connell, 2004, p. 8). This dissertation has contributed to
“generating hypotheses for further research” in the area of salientigeatid its effects
on GA pilot decisions and has also provided a basis for “unique human factors and
operational insights” for future safety studies across a variety of irgkistirrently
utilizing ASRS-type safety reporting systems.

Human factors have been a consistent contributor to GA aviation incidents and
accidents from the beginning of flight. This factor has been the subject of numerous
studies that have examined causality from a variety of human factor pemspethis
study was undertaken to determine if any evidence existed of a rise ard shkdntity
contributing to an incident. Results showed that some risky choices and GA decisions
leading to a critical incident were related to the rise of a satientity. It appears that
the nonsalient identity often arises at the very earliest stagéds, @A pilots are engaged
in preflight planning on the ground. This finding may have relevance for all GA pilots
who persist in beginning a flight when circumstances are marginal aCwesall, the
evidence that was found provides a launching point for further examination of ti@s iss

in an effort to improve safety.
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APPENDIX A:

ASRS INCIDENT REPORT FORM

details of this occurrence:

IDENTIFICATION STRIP: Please fill in all blanks to ensure return of strip.
NO RECORD WILL BE KEPT OF YOUR IDENTITY. This section will be returned to you.

TELEPHONE NUMBERS where we may reach you for further

DO NOT REPORT AIRCRAFT ACCIDENTS AND CRIMINAL ACTIVITIES ON THIS FORM.
ACCIDENTS AND GRIMINAL ACTIVITIES ARE NOT INCLUDED IN THE ASRS PROGRAM AND SHOULD NOT BE SUBMITTED TO NASA.
ALL IDENTITIES CONTAINED IN THIS REPORT WILL BE REMOVED TO ASSURE COMPLETE REPORTER ANONYMITY.

(SPACE BELOW RESERVED FOR ASRS DATE/TIME STAMP)

HOME  Area No. Hours
WORK  Area No. Hours
TYPE OF EVENT/SITUATION
NAME
ADDRESS/PO BOX
DATE OF OCCURRENCE
—_—_—y
CITY STATE ZIP LOCAL TIME (24 hr. clock)
(HH:MM)
PLEASE FILL IN APPROPRIATE SPACES AND CHECK ALL ITEMS WHICH APPLY TO THIS EVENT OR SITUATION.
REPORTER FLYING TIME (in hours) CERTIFICATES & RATINGS ATC EXPERIENCE
DC_aplain [Single Pilot | Total Time - [ student Filight Instructor | [JFPL []Developmental
[:IF'.rSl Of‘ﬁcer Oinstructor | [ sport/Rec [ Multiengine radar S
Ep!:oz ﬂyltnf? , ' OTrainee | Lastg0 Days = | OPrivate O instrument non-radar
pilot not flying . | .
] relie pilot [IDispatcher: s - | [JCommercial | []Flight Engineer | supervisory
) ime in Type s |
[ check airman Oother: l P | OJaTP [ other: military
AIRSPACE CONDITIONS/WEATHER ELEMENTS LIGHT /VISIBILITY ATC / ADVISORY SVC.
[OclassA [OClassE JvMc [ fog [ snow Odawn I night ORamp Ocenter
: [ daylight [Jdusk
[JClassB  [JClass G e [ hail [ thunderstorm O Ground Orss
i [ hazelsmoke  [Jturbulence Ceiling e OTower Ounicom
OcClassC [ special Use | [JMixed Clicing Clwindshear Visibity .. Orracon [ctar
Oclassb [OTFR CIMarginal | [ rain Oother: RUR . Q;('%g:acility
AIRCRAFT 1 AIRCRAFT 2
Your Aircraft Type (Make/Model) ‘ Operating | Other Operating
le.g. B737) NOT “N #", FIt # etc.. | FAR Part: Aircraft: FAR Part: S
Operator ' Oair carrier Ofractional O military Oair carrier fractional [ military
| Qair taxi OFBO [Cpersonal [air taxi OFeo [ personal
‘ [comporate [Jgovermnment [Jother: | [Jcorporate [Jgovemment Cother:
Mission ‘ Dpassenger Dcargo.’freighl Dferry Dpassenger Dcargo!freight Oferry
| Opersonal Otraining other: | Cpersonal Otraining Cother:
Flight Plan  [CJVFR CIsVFR Clnone | Over OsvFRr Clnone
[OFR [JDVFR | OIFR [JDVFR
Flight Phase | [Jtaxi Celimb Ofinal approach | Otaxi Oclimb [ final approach
Cparked Oecruise O missed/GAR Oparked Oecruise O missed/GAR
takeoff Cdescent Olanding | Oltakeoff O descent Olanding
Oinitial climb Oinitial approach  Clother: Oinitial climb Oinitial approach  Cother:
Route Oairway (ID): [sTar(D):  [visual approach Cairway (ID): [J STAR (ID): — [ visual approach
in Use | Odirect oceanic Cnone Odirect O oceanic none
| Osio oy Ovectors Oother: [dsio (o) [ vectors [ other: .
If more than two aircraft were involved, please describe the additional aircraft in the "Describe Event/Situation" section.
LOCATION CONFLICTS
Altitude: __ (single valu OmsL OAGL Estimated miss distance in feet:  horiz vert
Distance: »r Radial (bearing): from: | Was evasive action taken? QOYes QONo
Dlairport  [OATCFac Was TCAS a factor? O1Aa ORA ONo
[intersection CINAVAID Did terrain warning system activate? OYes ONo
NASAARC 277B (January 1994) GENERAL FORM Page 1 of 3

142



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

NASA has established an Aviation Safety Reporting System (ASRS) to
identify issues in the aviation system which need to be addressed. The
program of which this system s a partis described in detail in FAA Advisory
Circular 00-46D and FAA Handbook 7210.3. Your assistance in informing
us about such issues is essential to the success of the program. Please
fill out this form as completely as possible, enclose in a sealed envelope,
affix proper postage, and send it directly to us.

The information you provide on the identity strip will be used only if NASA
determines that it is necessary to contact you for further information. THIS
IDENTITY STRIP WILL BE RETURNED DIRECTLY TO YOU. The return
of the identity strip assures your anonymity.

NOTE:

AVIATION SAFETY REPORTING SYSTEM

Section91.25 of the Federal Aviation Regulations (14 CFR 91.25) prohibits
reports filed with NASA from being used for FAA enforcement purposes.
This report will not be made available to the FAA for civil penalty or cer-
tificate actions for violations of the Federal Air Regulations. Your identity
strip, stamped by NASA, is proof that you have submitted a report to the
Aviation Safety Reporting System. We can only return the strip to you,
however, if you have provided a mailing address. Equally important, we
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telephone numbers where we may reach you.

Thank you for your contribution to aviation safety.

AIRCRAFT ACCIDENTS SHOULD NOT BE REPORTED ON THIS FORM. SUCH EVENTS SHOULD BE FILED WITH THE NATIONAL
TRANSPORTATION SAFETY BOARD AS REQUIRED BY NTSB Regulation 830.5 (49CFR830.5).

stamped envelope, and mail to:

If you want to mail this form, please fold both pages (and additional pages if required), enclose in a sealed,

NASA AVIATION SAFETY REPORTING SYSTEM
POST OFFICE BOX 189
MOFFETT FIELD, CALIFORNIA 94035-0189

DESCRIBE EVENT/SITUATION

Keeping in mind the topics shown below, discuss those which you feel are relevant and anything else you think is important. Include what you believe really caused the
problem, and what can be done to prevent a recurrence, or correct the situation. ( USE ADDITIONAL PAPER IF NEEDED)

CHAIN OF EVENTS
- How the problem arose - How it was discovered
- Contributing factors - Corrective actions

Page 2 of 3

HUMAN PERFORMANCE CONSIDERATIONS
- Perceptions, judgments, decisions - Actions or inactions
i - Factors affecting the guality of human performance

NASA ARC 277A (January 1994)
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APPENDIX B:

FULL REPORTS FOR SELECTED INCIDENTS

ACN: 864327(4 of 193)

Time / Day
Date: 200912
Local Time Of Day: 1201-1800

Place

Locale Reference.Airport: OFF.Airport

State Reference: NE

Relative Position.Distance.Nautical Miles: 30
Altitude.MSL.Single Value: 3000

Environment

Flight Conditions: IMC

Weather Elements / Visibility: Fog Weather Elements / Visibilitjng Weather
Elements / Visibility.Visibility: 4

Light: Daylight

Ceiling.Single Value: 600

Aircraft

Reference: X

ATC / Advisory. TRACON: OMA Aircraft Operator: FBO

Make Model Name: Skylane 182/RG Turbo Skylane/RG

Crew Size.Number Of Crew: 1

Operating Under FAR Part: Part 91

Flight Plan: IFR Mission: Personal

Flight Phase: Initial Approach

Flight Phase: Descent Flight Phase: Cruise Route In Use: Vectspaéa.Class C:
OMA

Person

Reference: 1

Location Of Person.Aircraft: X Location In Aircraft: Flight Deck
Reporter Organization: FBO

Function.Flight Crew: Pilot Flying Qualification.Flight Crew: Commalci
Qualification.Flight Crew: Instrument Qualification.Flight Crew:dgHii Instructor
Experience.Flight Crew.Total: 700

Experience.Flight Crew.Last 90 Days: 60

Experience.Flight Crew.Type: 20

ASRS Report Number.Accession Number: 864327

Human Factors: Time Pressure

Human Factors: Other / Unknown
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Events

Anomaly.Inflight Event / Encounter: Weather / Turbulence
Detector.Person: Flight Crew

When Detected: In-flight

Result.Flight Crew: Took Evasive Action

Result.Air Traffic Control: Issued New Clearance

Assessments
Contributing Factors / Situations: Weather Contributing Factors / Situatiomsaif
Factors Primary Problem: Ambiguous

Narrative: 1

| was on the second leg of a return trip to OFF. Total flight time for the daglveas 8
hours. An AIRMET for icing was issued that covered the extreme portion of southeast
Nebraska. OFF was just on the edge of the graphical representation of MERIRam

a meteorologist and | determined that icing conditions "probably" would not be present
for my descent into OFF. | filed an IFR flight plan to OFF. Most of the fliggd in VFR
conditions but started to go intermittently IMC after passing DSM. The OAGeyaas
reading 35F to 40F so | figured icing would not be an issue. About 30 miles outside of
OFF, I was directed to descend from 6000 FT MSL to 3000 FT MSL. The cloud tops
were about 4500 FT MSL. | observed moderate mixed icing starting to buildlzdtdr a
5-10 minutes after my descent commenced. | can't remember exactly how long |
remained in the clouds but I eventually decided | would need to climb to get out of the
icing conditions. There was definitely a degradation in performance of thafaasra

result of the icingl initially stayed in the IMC conditions because the OAT was reading
around 35 degrees. | climbed above the clouds and some of the ice was able to sublimate
from the windshield and leading edge surfaces. | determined that | wouldette abl
conduct an ILS approach by staying above the clouds as long as possible and taking a
steep approach to catch the glideslope. I did this to minimize my time in ici@g/IM
conditions. | believe this situation was brought about because of "get therglytis."
original intention had been to make this flight earlier but a dead battery preveated t
flight. | also knew that this day offered a "window" to complete the flight. | ld@kehe
meteorological conditions and erred on the side of recklessness as opposed to caution. |
also put too much faith into the OAT gauge on the aircraft which gave me aciatsecs
security about the icing conditions.

Synopsis

C182 pilot encountered icing conditions on IFR flight to OFF. Reporter was able to climb
out of “icing conditions and delayed descent for landing until the last moment, landing
successfully.”

145



ACN: 850736(27 of 193)

Time / Day
Date: 200909
Local Time Of Day: 0601-1200

Place

Locale Reference.Airport: 1W1.Airport
State Reference: WA

Relative Position.Angle.Radial: 270
Relative Position.Distance.Nautical Miles: 2
Altitude.MSL.Single Value: 1500

Environment

Flight Conditions: Mixed

Weather Elements / Visibility: Rain
Weather Elements / Visibility: Cloudy
Weather Elements / Visibility: Fog
Weather Elements / Visibility.Visibility: 10
Light: Daylight

Ceiling.Single Value: 2000

Aircraft

Reference: X

ATC / Advisory. TRACON: P80
Aircraft Operator: Personal

Make Model Name: Skyhawk 172/Cutlass 172
Crew Size.Number Of Crew: 1
Operating Under FAR Part: Part 91
Flight Plan: None

Mission: Personal

Flight Phase: Descent

Flight Phase: Initial Approach
Airspace.Class C: PDX
Airspace.Class D: TTD

Person

Reference: 1

Location Of Person.Aircraft: X

Location In Aircraft: Flight Deck

Reporter Organization: Personal
Function.Flight Crew: Single Pilot
Qualification.Flight Crew: Private
Experience.Flight Crew.Total: 507
Experience.Flight Crew.Last 90 Days: 7.5
Experience.Flight Crew.Type: 200
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ASRS Report Number.Accession Number: 850736
Human Factors: Situational Awareness

Human Factors: Training / Qualification

Human Factors: Human-Machine Interface

Events

Anomaly.Airspace Violation: All Types

Anomaly.Inflight Event / Encounter: Weather / Turbulence
Anomaly.Inflight Event / Encounter: VFR In IMC

Assessments

Contributing Factors / Situations: Aircraft
Contributing Factors / Situations: Airspace Structure
Contributing Factors / Situations: Human Factors
Contributing Factors / Situations: Weather

Primary Problem: Human Factors

Narrative: 1

Poor decision-making about weather, and mission fixation led to a potentiallgrdaag
situation with low level maneuvering in marginal VMC, and a possible airspace bgundar
violation. Weather briefings the night before had indicated the weather would grobabl
not clear up in time for a meeting near 1W1. On arrival at BFI in the morning, with the
expectation of cancelling the flight, the weather looked and was reported (veeihees
better than expected. Ceilings were reported as visible to the southeadteneate of

the flight. The pilot waited for about 45 minutes to see it there was any trend talgards
weather improving even further. During this period, some lower cloud blew through
south of BFI. This delay meant that the meeting time could not be met if the faght w
cancelled, and the pilot was to drive instead. The pilot then decided to launch, partly in
the belief that the unexpectedly better weather at BFI would also impdy fhan

expected improvement along the rest of the rdDtedeparture, the pilot flew the VFR
departure towards the south. This route stays below the Seattle Class B, below 2000 FT
along the Kent Valley towards Auburn. On entering the Kent Valley, it became obvious
there was some ground fog or very low under cast below. The pilot made a poor choice to
carry on between layers above this low cloud, offsetting to the east to staythelow

3000 FT base of the Class B. The pilot called Seattle Departure to request flight
following at this time, but did not request clearance through the Class B. The low cloud
below made ground features hard to see, and increased the workload in avoiding the
Class B airspace considerably. It became obvious at this time that theallstaneen

layers was narrowing, so the pilot made a considerable deviation off couesdgdie

east to find a gap to climb above the 3000 FT layer. This deviation took the course closer
to mountainous terrain, though not at this point dangerously so. Once above the broken
layer, a course was established in clear VFR conditions between layers, af53b@ F

high terrain in the area (Mt. Rainer, Tatoosh, Mount St Helens, Adams and Hood) was
clearly visible between the layers, and posed no special risk. The low undercast did
persist, however, most of the way towards the Portland area. On arrival in the Portland
area, the pilot checked the ATIS and ASOS at various stations (including PDX, TTD,

147



VUO), with varying results. The ASOS at VUO was reporting clear b&@900 FT,

however PDX and TTD were reporting few or overcast at fairly lowudkis. The area
between BTG, SPB and S50 was clear of low cloud, with some scattered and broken low
cloud increasing towards the intended destination. The pilot descended to fly underneath
this layer to the destination. The cloud base at the edge of the layer was 2000 FT,
however as the pilot proceeded towards 1W1, it became ragged and lower in some places,
requiring frequent course deviations. Portland Approach cancelled flight following,

calling the distance to 1W1 at 4 miles. The airfield was not in sight, and the pilot
confirmed distance and direction of the airfield with Approach. A lake just to theoivest
1W1 was visible at this time; however the pilot was distressed to note that théodsviat

for the lowering and ragged ceiling were requiring maneuvering flight arpaitéude

with raising terrain ahead. With the airfield still not in sight, the pildiatad a climb

through the broken cloud layer to escape, and contacted Portland Approach requesting a
clearance through the Class C. The plane was on a southerly course upon inigating th
climb, and so may have entered the TTD Class D almost immediately. Theaslat w
contact with Portland Approach, who noted the direction and proximity of TTD, however
it was not visible through the clouds. The pilot initially suggested a diversidmefurt

south to clear weather at UAO, but then diverted to TTD when it became visible. A turn
onto final and an uneventful landing was made. The pilot has 31 hours of instrument
training, which undoubtedly assisted in retaining control of the plane during the climb.
The pilot failed to consider landing at VUO, even though the ASOS was reporting clea

in part because he had dismissed it as a landing field during flight planning. V&JO wa
less suitable for the pilot's purposes than 1W1, because its proximity to PDX requires
arrivals and departures northbound only, and the pilot wished to depart 1W1 after his
meeting for an ongoing leg southbound. The pilot's meeting could just as easily have
been served from VUO as 1W1. This failure to consider a good alternate dmstivest
probably a result of a mission fixation. The decision to launch for a cross-cougtity fl

in a plane with a low equipment level was poor. A GPS and/or DME would have greatly
assisted with situational awareness, especially in VFR over the topiopgrat

Synopsis

A non-instrument rated private pilot aboard a C172 allowed personal business
considerations to outweigh his good judgment regarding a cross-country flight in
marginal weather conditions.
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ACN: 820593(84 of 193)

Time / Day
Date: 200901
Local Time Of Day: 1201-1800

Place

Locale Reference.Airport: ZZZ.Airport
State Reference: US
Altitude.MSL.Single Value: 7000

Environment

Flight Conditions: IMC

Weather Elements / Visibility: Icing
Weather Elements / Visibility: Snow
Light: Daylight

Aircraft

Reference: X

ATC / Advisory. TRACON: ZZZ. TRACON
Aircraft Operator: Personal

Make Model Name: Baron 58/58TC
Crew Size.Number Of Crew: 2
Operating Under FAR Part: Part 91
Flight Plan: IFR

Mission: Personal

Flight Phase: Cruise
Airspace.Class E: ZZZ.E

Component

Aircraft Component: Ice/Rain Protection System
Aircraft Reference: X

Problem: Improperly Operated

Person

Reference: 1

Location Of Person.Aircraft: X

Reporter Organization: Personal
Function.Flight Crew: Pilot Flying
Qualification.Flight Crew: Multiengine
Qualification.Flight Crew: Instrument
Qualification.Flight Crew: Commercial
Experience.Flight Crew.Total: 1348
Experience.Flight Crew.Last 90 Days: 40
Experience.Flight Crew.Type: 197
ASRS Report Number.Accession Number: 820593
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Events

Anomaly.Deviation - Procedural: Published Material / Policy
Anomaly.Inflight Event / Encounter: Other / Unknown
Anomaly.Inflight Event / Encounter: Weather / Turbulence
Detector.Person: Flight Crew

Result.General: Declared Emergency

Assessments

Contributing Factors / Situations: Aircraft

Contributing Factors / Situations: Weather

Contributing Factors / Situations: Environment - Non Weather Related
Contributing Factors / Situations: Human Factors

Primary Problem: Human Factors

Narrative: 1

| filed an IFR flight plan from ZZZ to ZZZ71, time XA10Z. My BE58 Baron ertified

into known icing conditions. Weather for ZZZ1 at my ETA was FEW 600 FT, 8,900 FT
BROKEN —VFR. The route | filed with ATC was ZZZ VOR VXXXX ZZZ1 VOR

VXXX ZZZ2 VOR VYY. There was an icing potential in the area of ZZZ2. Althoag
Piaggio Avante did report light rime ice at 7,000 FT around ZZZ2, forecast sedliogg

my Flight Plan Route would have provided an escape to lower altitudes, out of visible
moisture, and to the nearest airport should inflight icing become a problem. Adr€dcle
me as filed, so | proceeded with the flight. Prior to reaching the ZZzZ1 VOR, A

advised me of a change in routing. My new routing was to proceed to ZZZ1 VXXX
ZZZZZ Intersection direct ZZZ1, maintain 7,000 FT. This routing brought me over the
water, where no known ceilings were reported. After | received my amendednde, |
immediately switched on all my anti-ice equipment. After about 5-10 minutes XV X

| started accumulating light rime ice on my nacelles and the leading edgereér
horizontal stabilizer. At the first sign of ice accretion, | activateddeiging wing boots

to break any accumulated ice. After 10-20 minutes of making and shedding icaetnotif
ATC that | was making ice and needed a lower altitude. ATC said, '$auyiWish to
declare an emergency, there are about 20 airports behind you.' Since | way fréhw

the shore and ZZZ1 on VXXX, | told ATC | wanted to declare an emergency and
requested immediate vectors to ZZZ1 at a lower altitude. So they cleadiceitdo

ZZZ1 and told me that | could descend to 5,000 FT. I felt this to be the correct action
since my wife and children were aboard the aircraft and my wife wasrgyowi
increasingly anxious during this time. Upon reaching 5,000 FT, ATC queried me to find
out the conditions of my flight and to see if | was still making ice. | wasséiking ice

at 5,000 FT, so they descended me to 4,000 FT. At 4,000 FT, I was still making ice. So |
asked for lower and they told me to descend and maintain 2,000 FT. at 2,000 FT, the ice
was no longer a factor. As | approached the ZZZ1 area, the sky was brightahihg a
weather was clearing. | initially asked ATC for vectors to the Iu8viRay 24 at ZZ71.

After hearing ATC talk to an air carrier indicating that they had a Baittnam

emergency, | opted for the visual approach to Runway X as | did not want to hold up air
traffic since the emergency no longer existed. | safely landed on RunwaXZ2Z At
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without incident. Had | known that my routing was going to change, | might not have
gone in the first place. At the time of the emergency, my wife was becoming ver
anxious in the cockpit being that we were flying with our 2 children. This only added to
the urgency of the situation as well as to my own anxigtg. reality was that the icing
was manageable. | did not lose any airspeed or experience any buffetiegaoframe.
However, | didn't want to stay in the ice at 7,000 FT, over the water, in IMC for any
longer than | had to since the stress in the cockpit started to become an isstex. So af
being prompted by ATC, | declared the emergency in order to descend and teget di
routing to ZZZ1 since that was where the clear weather was anywaxkinichabout the
situation now, | feel | should have declined the routing that ATC gave, demanding a
different routing along a known escape route. In the future, | will think taboeit flying

in icing weather with my family on board

Synopsis
A BE-58 pilot declared an emergency and descended to a lower altitude whielfR
and accumulating ice on his anti-icing equipped aircraft.
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