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EXECUTIVE SUMMARY

This document describes an integrated method for the assessment of indications of safety culture
in Part 121 aviation operations. This technique has been developed with research support
received from the Feder al Avi lughesoTechmcd @enteri st r a
Flight Safety Branch, AH#B350, in support of Flight Standard Services (AFS) to develop risk
informed oversight capabilities.As risk measures and areas of acceptable risk have been
previously defi ned agendagRPEBT6) the dbjachve sf this eesearehr ¢ h
has been to increase the transparency of the concepganizational safety culture through
developing tesing, and validatingthe feasibility of measuring the culture of safety in
commercial aviation opations, beginning with Part 121 air carriers. The approach outlined in
this document is part of an ongoing research endeavor to address system development, user
needs, and tool refinement for stakeholders in the aviation industry. The foundation of this
research employs a sociotechnical systems approach recognizing the complex relationship
between regulatory and organizational systems, and the purposeful interaction bikteveen
people, environment, and techngyoembedded within these systems. Thusly, pr@vide an
applicable tool as well as actionable information for stakeholders who must design achievable
strategies for industry compliance.

In this report, we offean introduction to the basic background theory behind safety culture, we
would be remiss not to; however, this document is not a tome on the history safety culture or its
manifestations. In the text we refer to our previous studies, and those of oageedietracing

and defining the concept of safety culture. Rather, this document serves to familiarize the reader
with the measurement construct and describes the evaluation of techniques to support the
assessment of organizational safety culture, heeeifggally for Part 121 aviation operations.

This approach fuses techniques to measure both the organizational safety culture and the
professional safety climate at an organization. This research was conducted using the Safety
Culture Indicator Scale Meagement System (SCISMS) developed at the University of Illinois

at Urbana Champaign, and engaged voluntary assistance from commercial air vdroers
servedas test organizations. Also presentethin this reportis an overview of data results
collected using the SCISMSin Part 121 operations The International Civil Aviation
Organization (ICAO) has identified a number of areas in which certain elements of aviation
safety programs may be further supported and enhanced, through Safety Management Systems
(SMS). One important tenet of SMS is the attention to organizational safety culture. As US
aviation organizations move toward the regulation of Safety Management Systems (SMS), it is
recommended they make use of the SCISMS survey as a baseline meashreof r or gani z a
safety culture, thus obtaining a measure upon which to judge critical movement and change in
the organi zat i omeesSCIEMS appnoach is dekiblesaadf censistent. Survey
items can be varied to capture the specificdtions of each operational unit, but the overall
framework remains constant. This means that individual departments or units can receive
detailed, specific feedback (rather than feedback based on a set of bresdedite all items),

but the overall @sults are presented in a common language to facilitate comparisons. This
approach has allowed organizations to be studied over time and compared across operations.
Using a consistent framework to measure safety culture then allows for comparisons across
aviation organizations for industry benchmarking as a whole.

viifviii



1. INTRODUCTION.

In aviation, as in other high reliability, safety critical systems, it is understood arers
inevitable In prior decades, human error has been considered a root cause of accidents in
complex systemsAs the study of accident causation and human erroatheasncedthe active
failures of front line operators hawecomeconsidered outcomes of latent systeeficdencies
(e.g.,Reason 1990, 19%7 To understand conditions that yield errors, it is necessary to evolve
beyond the limited scope of tracing the erroneous actions of individt@isevery observed

error in a systemgcountlessundetected hazards oriliaes lie i n wai t to breach

defenses.Thus research has focused on reducing the adverse effects of error on the outcome of a
system breach by producing meticulously developed tools, technologies, procedures, and
redundancies to provide bufgein a system to incorporate error tolerance.

With modern aviation operations growing ever more complex in times of increased demand for
services with decreased resourcesganizational factors and regulatory oversight play
significant roles in the foudation of safety in highisk systemsSeveral high profile accidents in

the late twentieth century brought considerable attention to the role of organizational factors and
regulatory oversight in accident causation (von Thaden, Wiegmann & Shappell, 2006;
Wiegmann, Zhang, von Thaden, Gibbons, & Shar2@84). Accordingly, theF A A &ystems
Approach for Safety Oversight (SAS@psestablishedo providea comprehensive, integrated
procedure to encompass a hational standard of system isaf@ying regulaion and oversight

of commercialaviation organizationsWhile the aviation organizations must provide for safety
within their organizations, the FAA, through SASO, ensures that the organizations comply with
their safety responsibilities (FAA, 2008Key data gathering areas falentification, analysis,

and prioritizationof informationto mitigate hazards and riskad promote opportunities include
proceduregrocesses, people, technology, regulations/guidafeslities, materials, tools,
equipmat, and performance management

As aviation organizations strive to maintaoonomicviability in a varied global environment

they must continually modify their business processes and even their workforce to provide
services in times dadcceleratedviation activity paired with diminishing resources. While it may

be strategically advantageous to reengineer business processes from time ito droes to
remainvitally functional ongoing and updated safety efforts must not be overlookedthe
aviation industry continues to change, safety efforts nalsiremain a business priorityFor
exampl e, high fuel costs have increasmaty t he
airlines have had to schedule fewer flights; as a resulhdssa$o sacrificedevenue. In fact,

the ten largest airlines in the United States (US) posted a combined loss of $11.76 billion as of
June, 2008, due largely to high fuel prices (Karp, 2008). While there are a number of economic
concerns that may influencen airling rioritization of the culture of safety, difficult
economic situation may leadn airline to redirectresources away fronfunctions that are
essential to safe operatiofi®ose, 1991) thuspushing the limits of the current state of safety

Managing safety has become increasingly more impoasurdviation organizations diversify
Thus aviation has adopt&hfety Management Systems (SM&gspousea quality management
approach t@omplexaviation safetyand business relationshigsAA, 2006; ICAO, 2006) SMS

provides an organizationdtamework to effectively manage safend serves as the very
structure that generates a positive safety culttB&S frameworkshave shown effectiveness

1
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whennot only adopted as part of a business, but wddopted as part of regulatory oversight
operations as wellAs the FAA establishes requirements for US aviation certificate holders to
implement SMScontinuedresearch int@roactiveorganizational safety culture provila better
understanding of orgaational performance, accountabilities, policies and procedures
surrounding safety.However, at the dawn of this new oversight relationshipcibrecession
between aviation organizations and regulatory authorities must consider the nature and amount
of information required to allow the regulatory authorities minimal policing getimal
influence over organizational safetyAdding to thewell-known collection ofvoluntary sel
assessmertbolsadvocated by the FAAs complementary to traditional regulatoequirements

(e.g., Advanced Qualification ProgranfAQP), Aviation Safety Analysis Programs (ASAP),
Flight Operations Quality Assurance programs (FOQA), and Line Operations Safety Audit
(LOSA) etc.),the Safety Culture Indicator Scale Measurement Sy$®mMSMS) serves as an
organizational selassessment instrumedésigned to aid operators in measurningicators of
theror gani zati onds safety culture, targeting ar
improvement. After collection ofdata and analysis of safety culture information, organizations
may then further evaluate and strategize about the findings to implement best practices for their
operation, thus permitting the highest probable safety outcome.

1.1 PURPOSE

The purpose of 1B document is to demonstrats@entifically-based, psychometricallygorous
framework developed as denchmarking toolfor aviation industry demonstrated in this
document for USart 121 andimilar (e.g., foreign counterparts) organizations.

The nmethodology discussed here demonstrates an approach to identify and analyze the indicators
of an o r gsafetyi coltare fused with indicators of its safetymate that go beyond
traditional methods integrating both quantitative and qualitative imfoation including
information associated with organizational, human, technical, physical, and regulatory aspects of
the aviation systemThis instrument is not meant as a standalmoeess but rather servess a

flexible measurdo capture complex syste relationshipgevealing industry best practices and
potential system hazards, when used in concert with SMS.

2. BACKGROUND.

Great progress has been made to significantly reduce the rate of aviation accidents over the past
50 years through advances in engineering, training, selection, and other scientific interventions.
Yet in recent decades, the significant reductions reakzelier have come to a near standstill.

The reported rate of commercial aviation accidents, due at least in part to human error has
remained constant at ~80% (Kern, 2001; Wiegmann & Shappell, 2003). The exploration of
accident cause factors due to hunearor is gaining maturity and has been integral providing
detailed analysis of the causes of accidents so that we may learn. These efforts have, among
others, lead to the improved efficient training of air crews in such areas a multi crew pilot
licenses,for example (JAA, 2006). But if we are to promote the continued reduction of the
accident rate due to human error, the coordination of systematic organizational safety efforts
must accelerate. Accident research has shown that the human failure ohthiedroperator, in

many accidents, represents only a superficial cause (cf. Reason, 1990; Helmreich & Merritt,
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1998; Wiegmann & Shappell, 2003; von Thadein,al 2006). An active failure is considered
unsafe behavior, which influences the direct yadéthe system. Upon close analysis, the errant
human behavior often derives from external, underlying factors that have propagated through the
system over a period of time. For example, technical advances, such as an electronic flight bag,
have upon azasion not contained critical data needed for an approach, but this is only revealed
to the cockpit crew in the act of performing the maneuver. These latent errors experience a time
delay between when the error was generated to its emergence. Latetd téefdcto reveal
themselves coupled with other active faults, linking together to result in an accident with far
greater consequences than would have resulted from an errant behavior alone.

Safety and reliability are the basis upon which commercihes provide services worldwide.

The safety standard in commercial aviation today is exceptionally high. Incidents or accidents,
circumstances in which persons or materials suffer damage, in commercial aviation are relatively
rare due to the diversitynd complexity of the supplementary technical and organizational
processes put in place to assuage them. Safety risks are largely minimized through the thorough
review of the aircraft on the ground, the attention to permanent airworthiness documeihtation, t
redundancy of systems, sophisticated equipment and procedures, and the safety behaviors of the
workers. With this in mind, air traffic globally is forecast to continually and steadily increase
operations over the next two decad@sojections indicatéhat the world's passenger traffic will
increase 4.9% annually, nearly tripling that of today by circa 2026 (ACI, 2007; Doran, 2008).
Needless to say, the objective of minimizing disruption and incidents during this growth period
will most likely be acheved if the absolute number of disturbances remains constant or declines.
Latent factors then must be explored through the lens of the organization and its multifaceted
operations if the level of accidents is to be reduced.

In their investigation of orgazational factors in aviation accidents, von Thaden, Wiegmann, and
Shappell, (2006), uncovered problems in the operational procedures and guidelines for large and
small operators alike. Among the organizational shortcomings revealed, smaller operations
demonstrated problems in the areas of training, leadership and quality control as prominent,
while in the larger (major) airlineghese problems shétl to also include the exchange of
information, communication and documentatioWith an understanding othese types of
organizational underpinnings leading to error in commercial aviation, the culture of
organizations where such problematic areas persist remain a central focus in seeking solutions to
mitigate safety problems. The International Civil AweatiOrganization (ICAO) has identified a
number of areas in which certain elements of aviation safety programs may be further supported
and enhanced, through Safety Management Systems (SMS). One important tenet of SMS is the
attention to organizational sy culture.

2.1 Organizational Safety Culture

While organizational loss factors and administrative responsibility have been in the industrial
safety literature for years (e.g., Marda Simon, 1958; Heinrich, 1959),he idea that
organizations create workirgnvironments that promote or inhibit safety is relatively neawv

Zohar, an industrial/ organizational psychol og
and the term Asafety cultureodo first dBpear ed
(Cox & Flin, 1998; see Section 2.1.1 belowj.r om Zohar dés 1980 study un
two dozen safety climate studies were published (von Thaden & Gibbons, 200iHe past
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eight years, however, the research field has gmarmarkably. Safety culture/climate studies

are conducted in such diverse domains as industrial/organizational psychology (e.g., Wallace and
Chen, 2006; Zohar, 1980, 2000), risk management (e.g., Cox and Cheyne, 2000; Smith et al.,
2006), human factors (Wiegmann, et, &004), management (e.g., Barling et al., 2002), and
engineering (e.g., Varonen and Mattila, 2000hdustries investigated include manufacturing
(e.g, Cooper and Phillips, 2004; Griffin and Neal, 2000; Zohar and Luria3)2@0nstruction

(e.g, Dedobleleer and Beland, 1991; Probst et al., 2006); health care (e.g., Gaba et al., 2003
von Thaden, et al., 20p6offshore drilling (e.g., Mearns et al., 1998), aviation (e.g., McDonald

et al., 2000; Gibbons, et al., 2006; von Thaden, et al., 2008huanerous others.

Despite the increased proliferation of studies in safety culture and safety climate, the research
has remained fragmented and it is difficult to draw broad conclusions (Zhang, Wiegmann, von
Thaden Sharma & Mitchell, 2002; Wiegmann, Zhangn ThadenMitchell & Sharma, 2002).

Part of this difficulty comes from the confusion surrounding the terms safety culture and safety
climate. Some researchers argue tbafety culture and climate are the same construct
(Guldenmund, 2000, 2007; Leel&ar r i son, 2000; O6Tool e, 2002;
Flin, 1998), and others that safety climate is a-cutcept ofsafety culture (Lin et al, 2008

Zohar, 2000; Cooper, 2000; Glendon & Stanton, 2000; Neal, Griffin, & Hart, 2000; Silva, Lima,

& Baptista, 2004). Wiegmann et al. (2002) reviewed numerous formal definitions of safety
culture and climate and found that the former tended to emphasize enduring characteristics of the
organization and to be aligned with traditional theories of organizatioairelas a social
anthropological construct (e.g., Deal & Kennedy, 1983; Schein, 1@#ddussed in section

2.1.1) Definitions of safety climate, by contrast, placed greater emphasis on the perceptions of
employees (as opposed to objectively measuidliler ue 6 characteri stics)
perceptions were subject to change depending on circumstafeeslistinction between safety
culture and safety climate therefore appears to be loosely analogous to the distinction that has
long been madeni the personality literature between psychological states verses traits
(Spielberger, 1966). In other words, behavior can be influencedrdyymstantialfactors that

elicit psychological reactions (i.e., states), such as anxiety or anger, as well adubynge
personality characteristics (i.e., traits), such as introversion/extroversion. Therefore, repeated
observations or interactions may often be required in order to decipher enduring personality
characteristics (consistent ways of reacting acrosstgins), independent of temporary states
elicited by specific contextual factors (for a thorough discussion of the concept, see Wiegmann et
al., 2002).

It appears, however, that this distinction is often lost in practice. In general, contemporary studies

of safety culture and safety climate use similar operational definitions of the construct: most use
survey techniqgues to measure empl Bafjetyeuwtide per c e
seems to be the preferred term in higdk industries suclas nuclear power or health care, but

safety climate is more frequently used in the context of manufacturing, construction, or other
industries. Even this distinction, however, is not clear cut, and the measures used by both groups

are highly similar. This researchiraws on both the safety culture and safety climate literatures

and vievs the constructs discussed therein as largely equivalent.

1SSClIndex: 20006 008: 358 citations for ifsafety climate, 0 522
combined (overlap).



Another challenge for safety culture/climate research is the lack of adefeled research
community to faciliate information sharing. While some culture/climate research has been
widely disseminated, much of it has been confined to technical reports and small industry
specific journals, offering useful descriptive or diagnostic information for the participating
organizations but contributing little to a broad theoMeasures and even definitions of safety
culture/climate vary widely from study to study (Wiegmann, Zhang & von Thaden, 2001; von
Thaden & Gibbons, 2007)These differences are largely due to thgetyf industry and the
context of the relative safety area studied within these industries (e.g., high risk safety critical
industries, factory operations, occupational health factors/trips and falls, etc.).

Increasingly, researchers have sought to esfdthis fragmentation by conducting studies that
compare across jobs, organizations and industries (e.g., Barling et al., 2002; Smith et al., 2006).
These studies, by necessity, use broad measures of safety climate, and it cannot be assumed that
A s a f leoksythe same for all participants:or example, the sample of workers examined by
Smith and colleagues (2006) included employees in the mineral, retail trade, and manufacturing
sectors (among others)kssential safety behaviors for mining personnel l&kely to be quite
different from those expected of retail sales stdfideed, Smith and colleagues concluded that
differences in the hazard rates of the industries considered in their study explained a much larger
proportion of the variance in injumates than did safety climatelhis suggests the possibility

that such crossdustry studies may often be comparing apples and orafgesexample, Gaba

et al. (2003) found substantial differences between the safety climates reported by a group of
hospital employees and a group of naval aviators, but it is difficult to interpret what these
differences meanGaba and colleagues found omlygmall common core of safety climate items

that were applicable to both industries. Theoncern then is that the study of safety
climate/culture can be seen as an unrestricted ideal; available to be measured and compared
without adequate consideration thfe differences in operational environments both within an
organization and across organizations (Reiman & Oedewald, 2007).

At the same time, several studies have identified commonalities among safety culture and
climate measured-lin, Mearns, O'Conngand Bryden (1998) found common thenresver 18

safety climate surveys suggesting that the most typically assessed dimensions are related to
management, safety system, and risk, followed by work pressure and competence; noting that
procedures and ruleshould also receive attentionGuldenmund (2007) has also identified 9
dimensions related to organizational policy: hardware, maintenance, manpower planning, risks,
procedures, competence, commitment, communication, and change monitdginglarly,
Wiegmann et al. (2002) reviewed safety culture and climate measures and proposed five main
themes of organizational commitment, management involvement, employee empowerment,
reward systems, and reporting systen@har (2003) noted thaioth general and indsiry-

specific factors may be necessary to describe safety climate compldtelpther words,
although some elements of a positive safety climate may be applicable to all organizations and
industries, different industries may need to include additionaipoments that address more
specific issues.

2.1.1 Safety Culture Defined.

The current ternsafety culturecan be traced to the Chernobyl reactor disaster in April 1986.
Thetermwasusedy t he I nternational Atomic Enes gy Ag
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a factor contributing to the disaster summarizingnagement, organizational and regulatory
factors as well as attitudes important to saf@®ygA, 1986, as cited in Cox & Flin, 1998;
Sorensen, 2002)Within commercial aviation the turning point for the analysis of organizational
factors came with the iflight structural breakup and crash of Continental Express Flight 2574
near Eagle Lake, Texas, on September 11, 1991 (Meshkati, 1895 dissentingppinion, John

Lauber of The National Transportation Safety Board (NTSB) suggested that the probable cause
of this accident Il ncluded, AThe failure of
corporate culture which encouraged and enforced adherenepptoved maintenance and
guality assurance -p2(04 6992154)Tecammérdial SidtionANdRtry

has displayed a strong interest in organizational safety culture, in part precipitated by the role
attributed to a lack of corporate safetyiture in the crash of Continental Express Flight 2574,
and in part to determine the true contributing root causes in accidents and incidents in an effort to
improve safety and prevent los#\viation accidents are virtually never the result of a single
cause or a single individual operator (Bird, 1974; Heinrich, Petersen, & Roos, 1980; Wiegmann
& Shappell, 2003).In fact, accidents are the result of a number of causes, only the last of which
are the unsafe acts of the individual on the front line (vbadén,et. al 2006; Wiegmann &
Shappell, 2003). While identifying a primary accident cause is viewed as necessary in field
investigations, this practice may actually prove deceptive and hinder the analysis of the multiple
causes leadingto the outcomdany fi el d i nvestigators have ref
erroneous action or decision, with little indication of the contributing factors leading to the
accident throughout the organizational chain of commars a result, supervisory and
organkational factors have often been overlooked or unidentified by aviatiordeactci
investigators in the fieldlespite growing recognition in the research literatfréhe role such
factors play (Heinrich, et. al, 1980; ICAO, 1993; Yacavone, 1993; Maurieasd®, Johnston, &

Lee, 1995). The challenge for safety professionals and inspectors alike, therefore, is to identify
and mitigate organizational factors that affect aviation safety before they result in an accident or
incident.

Even when the importancef organizational safety factors is understood and acknowledged,
many airlines struggle to balance safety and profitabilMost utilize procedures such as the

Aviation Safety Action Program (ASAP), Flight Operational Quality Assurance (FOQA), and
othersafety audit or irfhouse systems to track error or unsafe conditions, but few know what to

do with the information once it is gathered (Smith, et. al, 199Rixline safety personnel

describe overwhelming amounts of information and lack of time andnesoto do much with

the large quantities of information accumulated through such progfdmir accounts indicate

they spend the bulk of their time reacting to problems that emerge from incidents or
investigations. While a proactive program is intendembe a high priority, it often gets put off

while the safety department manages other problems that takdeshotiigher priority. Some
safety directors | ament t hat they are contin
problems that yieldilt t | e r e al progress. Shifting an or
proactive safety requires not only a set of safety audit tools (such as ASAP or FOQA), but also a

full endorsement from upper management to establish a program with adequate resulirces
personnel committed to focusing on the humans and their work processes in the organizations. In
short, while airlines embr ace-equippedte puyitiou !l t ur €
practice.



Safety culture is typically defined as a grdepel construct with various dimensions pertaining

to the occupation studiedSafety culture has previously been defined as the enduring value and
prioritization of worker and public safety by each membegawh group and in every level of an
organization It refers to the extent to which individuals and groups will commit to personal
responsibility for safety; act to preserve, enhance and communicate inédatyation strive to
actively learn, adapt andadify (both individual andrganizationgl behaviorbased on lessons
learned from mistakes; an held accountable mtrive to behonoredin association with these
values yon Thaden, Kessel & Ruengvisesh, 208@apted fronWiegmann, Zhang, von Thaden,
Sharma & Mitchell, 20028 This definition combines key issues such as personal commitment,
responsibility, communication, and learning in ways that are strongly influencedobgsses
instantiated byupperlevel management, but also influence tnehavor of everyone in the
organization(cf. Wiegmann,et. al 2004). It should be noted that the definition of safety culture

is stated in neutral terms. As such, the definition implies that organizational culture exists on a
continuum and that organizat®mran have either a good or poor safety culture. Safety culture
influences behavior across levels within an organization. The overall safety culture of an airline
may drive resource management decisions, shape organizational climate, and influence the
development of organizational processel.implies that a safety culture in amyganization
basically exists, but is expressed in varying qualitgafety culture represents a complex
understanding wherein amganizatiormust evaluate its strengths andnerabilitiesto promote

the creation of a consistent, positive safety cultufe. promote a strong culture of safety, an
organizationrmust proactively train the positive characteristics and inform the community of the
priority of safety in operationg.g., the safety climate)Therefore indicators abrganizational

safety culture must be specifically indentified and clearly measured for any training or
procedural changes to be introduced and accepted intrdhaization Without identification
andmreasur ement of the organizationds safety cul
may be hindered by unidentified barriers.

Methods for studying organizational culture tend to vary according to the academic discipline
from which they originat¢Helmreich & Merritt, 1998 Wiegmann etla 2002) In general, the
approaches can be omped into two broad categoriesthe socieanthropological and the
organizational psychological perspectives (Wiegmann, et al., 2002). Theastisiopological
perspective highlights the underlying structure of symbols, myths, heroes, social drama, and
rituals manifested in the sharedwes, norms, and meanings of groups within an organization
(Deal & Kennedy, 1983; Mearns & Flin, 1999\Wh i | e t he organizationo
revealed in the workers general patterns of attitudes and actions, the deeper cultural structure is
often not mmediately interpretable by outsiders. This perspective also generally considers that
the cultureis an emergent property of the organization (Smircich, 1983) and therefore cannot be
completely understood through traditional analytical methods that attempteakdown a
phenomenon in order to study its individual components, but rather through methods that
account for the activity or the nature of what is being studied (Creswell,1998; Glaser & Strauss,
1967; Suchman, 1987).The organizational psychologicperspective defines organizational
culture as the values and beliefs that organization members come to share through symbolic
means such as myths, rituals, stories, legends and specialized language (SmircichThi883).
perspective assumes that orgatianal culture can be broken down into smaller components
that are empirically more tractable and more easily manipulated (Schein, 1991)tamg ¢an

be used to buildrganizational commitment, convey a philosophy of management, legitimize



activity and motivatepersonnelln short, it may be as simple as a qualitative versus quantitative
argument, for which one methodology cannot completely suffice, but rather a fusing of
techniques.

The key in any safety culture improvement program is to develeptef measures to evaluate

the current state of a particular safety culture, as well as to determine whether interventions have
been effective in achieving a desired cultural chandgoth quantitative and qualitative
techniques can contribute to this foa Survey methodology is cosffective for large
organizations as data can be collected and analyzed rather quiSkinveys also offer the
advantage of allowing a | arge percentage of
anonymously. The SCISMS was developed to assist in diagnosing strengthguémetabilities

within the safety culture of an organization so thatlithé@ations can be addressed and strengths
exploited. It allows organizations to be studied over time and compared aopEsations.
SCISMS itself is flexible in its approach: the survey items can be varied to capture the specific
conditions of each operational unit, but the overall framework remains constant. This means that
individual departments or units can receive illetia specific feedback (rather than feedback
based on a set of broad, esieefits all items), but the overall results are presented in a common
language to facilitate comparisons. For example, the specific items in the Authority scale might
be worded dferently for pilots than for maintenance technicians, since the sadkted
responsibilities of each group are different, but it is not unreasonable for an airline to compare
the degree of Authority given to its pilots with that given to its techrscian

3. EVALUATION APPROACH.

SCISMS was developed to address tieed foran integrative framework that includes both
organizational leveformal safety management systems, andividual level safetyrelated
behavior Surveys and questionnaires have been widely used to assess safety culture in variety
of complex and high risk industries buntil 2001, few comprehensive measures of safety
culture had been developed for the commercial aviation industd.comprehensivesafety
culture survey is the first stefpr airlines to take a proactive approach to safety cultuBg
measuring their current indicators of safety cultuiganizationsobtain an overview of the
effectiveness their safety management systdinis meaarement is not an exercise in rooting

out failures; rather it is performed to gain a more thorough understanding of normal operations.
Through gaining this understanding of how work is actually performed, we can see what may be
going right and what may bgoing wrong in an organization. By understanding what is going
right or working well in an organization, we are able to inform the company about processes they
may wish to amplify. We can also inform the company ofidastified problem areasey then

may wish to targetvith more indepth, qualitative investigationaddressing the most pressing
problens as a priority Airlines should routinelysurvey their employees to evaluate the efficacy

of implemented safety programs,and to aid decision makingni times of significant
organkational change For examplewith the growth in airline mergers, tlagrlines undergoing

a merger greatly benefit from understanding the safety culture of both zatyams prior to

merge, and then throughout the procddss allows management to make informed decisions
about future policies or anticipate potential incompatibilities between the patjans.
Conversely, airlines entering into more aggressive outsourcing arrangements may wish to



understand the challengesasiated with the interface between the outsourced processes and in
house culture.

4. THE SAFETY CULTURE NDICATOR SCALE MEASWREMENT SYSTEM

Researchers at The University of lllinois at Urb&tempaign (UIUC) developed a measure
associated with safety cule in high reliability organizations. Beginning circa 2001 with the
Commercial Aviation Safety Survey (CASS), the instrument has been refined to its current state
of the Safety Culture Indicator Scale Measurement System (SCISMS) and has been distributed
globally in the aviation industry. SCISMS construct represents aféotor model reflecting
Organizational Commitment, Formal Safety Indicators, Operations Interactions, and Informal
Safety Indicators which are correlated with the personal safety #dibehaviors of the
individual (see figure 1) (Gibbons, von Thaden & Wiegmann, 2004; Gibbons, von Thaden &
Wiegmann, 2006; von Thaden, Gibbons & Li, 2007, von Thaden, 2008). The SCISMS has been
designed to identify the strengths aréas in need of improvement concerrtimg safety culture

in an organization.

Organizational Indicators of Safety Culture

Safety Culture

Figure 1. The Safety Culture Indicator Scale Measurement System (SCISMS) model.



The survey uses a-point Likerttype response scale to indicate respondent agreement or
disagreement for each item and provides space at the end of each section for respondents to write
commentsThis allows for both a quangitt i ve measure of the organi z
gualitative evidence to understand the specific areas thatwadtor need improvement. The
guantitative portion of the survey gives inf.
commitment to safety culture and allows for statistical measures of concepts that heretofore have
been speculative. However, nuenb alone do not tell a full story. Consider a neutral measure;
without qualitative information to understand the basis behind variance in responses; is there
broad variation in the responses leading to a neutral result, or is there low variability in the
responses and a large portion of the respondents feel uncertain? Numerical data alone may not
provide adequate information of the true concerns affecting an organization and its employees.

The flight and maintenance operations versions of the SCISM& lheen tested and validated
over a series of organizations. SCISMS has proven itself a useful diagnostic tool built to
illustrate industry practice through its use as a longitudinal benchmarking tool, and it also serves
to individually identify and analyz specific strengths arateas in need of improvement am
aviation organization, providing useful information to airline management seeking to improve
safety culture. Indeed, when briefed, the airlines surveyed using SCISMS were appreciative of
the infaomation revealed and many took corrective action based on the results.

4.1 Key Dimensions of Safety Culture in SCISMS

Organizations demonstrating positive cultural alignment generally are more resistant to unsafe
conditions and the hazards that may resultmhsystem is breached. A positive safety culture
does not guarantee an accident free workplace, but rather illustrates an organization committed to
proactive and collaborative solutions in the continual battle against system error. Key indicators
of sakty culture include Organizational Commitment to Safety, Operations Interactions, Formal
Safety Indicators, and Informal Safety Indicators. There is no single element of importance, but
rather an integrated relationship between the cultural aspectsety sahn organization that
demonstrates the strengths in its alignment and continually eeslssto address discrepancies
andclose safetgaps.

Organizational
Commitment

Safety Values Safety Commitment Going Beyond Compliance

Figure 2. Organizational Commitment as reflected in Safety ValuesSafety Commitment,
and Going BeyondCompliance.
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Organi zational Commi t ment (0C) to safety ref
leadership prioritizes safety in decisioraking, and allocates adequate resources to safety
management, even if it means systelelays to mitigate goroblem In particular, an
organi zationds commitment to safety is reflec

e Safety ValuegSV)i Attitudes and values expressed in words and actions by leadership,
regarding safety. This reflects the commitment to safetyha top levels of the
organization. Safety performance should be actively managed and monitored with the
same systematic oversight effort and attention given to exceeding goals, as are company
finances.

e Safety Fundamenta(§F)i Compliance with regutad aspects of safety such as training
requirements, manuals and procedures, equipment maintenance, and the coordination of
activity within and between teams/units. At this level, the organization should encourage
safe practices as a way of doing businassl provide a solid framework for the
organization, its managers and line employees, to meet those safety requirements.

e GoingBeyond CompliancéGBC)1 Priority given to safety in the allocation of company
resources (e.g., equipment, personnel time)netfmugh they are not required by
regulations. This may be reflected in areas such as employee rostering, scheduling of
shiftwork and rest time, providing advanced technology when essential, fatigue
management programs, and other scientifically basedmweakagement syems (figure

2.)
Operations
Interactions
I I
. Operations Control/ o
Supervisors/Foremen Ancillary Operations Instructors/Training

Figure 3. Operations Interactions as refleced in Supervisors/Foremen, Operations
Control/Ancillary Operations, and Instructors/Training.
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Operations InteractionOl) is reflected in working relationships with middleamagement,
supervisors, and other operations personnel that take into account involvement in and concern for
safety on their part. This entails the priority given to safety by operations personnel and their
regard for the actual risks. @dfers to the dgree to which those directly involved in supporting

work or the supervision of employees are actually committed to safety and reinforce the safety
values espoused by upper management, when these values are positive. These include:

e Chief Pilots/Supervisors/Foremen (SUPYheir involvement in and concern for safety
on the part of supervisory and Amiddl edo ma
proactive concern for employee and system safety, and their ability to convey a safe
ervironment.

¢ Instructors/Training (TRN) The extent to which those who provide safety training are
in touch with the actual risks and issues associated with performing a particular job and
the extent to which training is offered and is deemed effective. Is safety training
integrated across abdperational personnel? Are best industry practices trained?

e Other groups of operations personnel fall under the general headi@pevhtions
Control/Ancillary Operations (OPC)This includes interactions and work integration
among those who are respible for ensuring that priority is given to safety in
conducting supportive roles. For example, the flight operations survey may focus on
Dispatch, Maintenance, Ground Handling Personnel, and Flight Attendants. This
includes effectively managing, maintaig, and inspecting the safety integrity of the
equipment, tools, procedures, etc. or serve ancillary operational functions (e.g. Dispatch,
Maintenance Control, Ground Operations, etc.), and conveying information such as
throughconducting safety briefirg(figure 3)

Formal Safety
Indicators

Reporting System Response and Feedback Safety Personnel

Figure 4. Formal Safety Indicators as reflected in Reporting System, Response and
Feedback, and Safety Personnel.
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Formal Safety Indicators (F$¢fers to organizationally instantiated procedures and systems for
reporting and addressing both occupational and process safety hazards. Such formal systems
include:

e Reporting Systen(REP)1 It is not enough for an organization to have a system teatoll
safety related event data; it must be a-panitive system if it is to encourage incident
and hazard reporting. Concerns center on the accessibility, familiarity, and actual use of
the organizationds safety r epoitstntem,gdo syst e
employees feel safe using it, and do they, in fact, use it?

o Feedback and Respond®F) 1 Timeliness and appropriateness of management responses
to reported safety information and dissemination of safety information to workers. Once
data iscaptured, is should be it analyzed and shared on a routine basis so that safety
lessons may be learned throughout the organization.

o Safety PersonndPER)i Perceived effectiveness of and respect for persons in formal
safety roles (e.g., SafeQfficer, Vice President of Safety). Are they competent or seen as
Apaper tigers?0 Do they actively exchange
Do safety personnel systematically track data trends in an effort to redudmioat
emerging prblem areas (figure 4)?

Informal Safety
Indicators

Accountability Employee Authority Professionalism

Figure 5. Informal Safety Indicators as reflected in Accountability, Employee Authority,
and Professionalism.

In contrast to formal safety indicators, Informal Safety Indicators (IS) refer to the unwritten rules

pertaining to afety behavior, including rewards and punishments for safety and unsafe actions
and the manner in which such rewards and punishments are instituted in a justly and fairly.
Specifically, informal safety indicators include such factors as:
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e Accountability(ACC) i The consistency and appropriateness with which employees are
held accountable, or blamed, for unsafe behavior. Is there a competent investigation of
events that identifies systemic safety deficiencies? Concemtgrcen justice and
favoritism.

e Authority (AUT) 1T Authorization and employee involvement in safety decision making.
As employees represent the eyes and the ears of the organization, they are well suited to
propose safety solutions and investigate reengineering ineffective or dangerous work
processes.

e Employee ProfessionalisifPRO) 1 Peer culture employee group norms pertaining to
safe and unsafe behavior. Are Standard Operating Procedures (SOPs) effectively
implemented? Are employees committed to checklist uSagee 5)?

Safety Behaviors/

Outcomes

Perceived Personal Risk/

. Perceived Organizational Risk
Safety Behavior

Figure 6. Safety Outmmes as reflected in Perceived dPsonal Risk and Perceived
Organizational Risk.

Safety Outcomes. An airlineds safety culture
empl oyees and empl oyeesdr&Rhillipse30@4; Rumdsio, 2000 r i s k
Knowing which safety factors are most strongly related to safety outcomes indicates the relative
importance of each factam how the culture is shagend suggests directions in which to focus
improvement efforts. There ammany different ways in which safety outcomes might be
assessedLee and Harrison (2000) identified empl o
associated with the likelihood of an accident. Neal and Griffin (2006) verified the latent effects

of this sane concept between safety climate and accident rates demonstrating that group safety
climate shapes individual safety motivation, which in turn influences individual safety behavior,

and thus accident rates.

The SCISMS contains two outcome scal@®rceved Personal Riskafety Behavior and
PerceivedOrganizationalRisk (figure 6) It is important to note that these measures reflect
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empl oyeesd perceptions of  tahdeas suthadflect thefsafegyaf et
climate. They should nobe interpreted as absolute or objective measures of safety behavior or

risk. However, perception measures do reflect the experiences and expectations of employees on
the |Iine who have the most opportunity to obs

ThePerceivedP er son al Ri sk scale seeks to address an
of safetyrelevant behaviors. These behaviors are intended to represent deviations from safety
standardsand the attitudes employees have towards such deviatibmsse items address the

attitude for the priority of safety displayed in circumstances where speed and proficiency are
necessary components of the wokkajor, intentional risktaking behavior is infrequent, and

survey respondents are unlikely to reportrsbhehaviors.Some nore minor behaviors included

in the Safety Behavior scale reflect more commamgd perhaps more accepted, riskghich
nonetheless breach system safety, and have resulted in undesired outbutheestanding the

patterns of safety behiav allows a measure of safety climate and thus the importance of
personal action can be correlated with the overall safety culture of an organization.

ltems in the Perceived Organizational Ri s k
likelihood of negative safety occurrences at the airline as a whole. They constitute a global
evaluation of an employeeds assesThisnmeasue of t
allows the assessment of what factors the employees perceive as out of theiracmhinothe

hands of #ft h.e,the dembnstnateddeadershipesdfety climate.

‘N

4.2 Evaluation Method.

There has been a great interest in safety culture over the years which have led to many different
definitions and measures of this constracaivariety of complex, high risk industrieSCISMS

was developed to provide a diagnostic tool to assess the current state of the perceived safety
climate within a given airline safety cultur@he surveywasoriginally developed circa 200d4s

the CASS.The survey methodology was constructedlier a grant from the FAA by a team of
developers with backgrounds in: Aviation Operations (Flight and Maintenance), Human Factors,
Business Commerce, Information Science, Systems Engineering, and Organizatiostaidind

and Cognitive PsychologyAlthough the FAA funded this work, no identifyiragrline data has

ever been shared with the FAA.

The sirvey developed through research into background theory and assessment of organizational
accidents.A database obver 1,000 guestionnaire itemsscreated from previously developed
instruments on safety culture and climate (nuclear power, manufacturing, military aviation,
petroleum and construction)During the original design phase the survey prototype was beta
tested at volunteer airlines to verify the appropriateaeskvalidityof the items.

The survey was then evaluated and validated over a series of years and voluntary organizations
to fine tune the instrument asfleced inthar goals and objectives fa safety culture.Since

then, mganizational assessmedmds beerperformed to determine the areas of interaction in Part

121 aviationoperations; both areas of alignment and gaps. This phase ofrstudted in the
SCISMS. Each SCISMS is approximatelyi 3 questions, taking approximately 30 minutes to
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complete depending upon the amount of commentary information the respondent is compelled
to write.

The SCISMSnstrumentshave been thoroughly vettedlviation organizations to date who have
officially engaged in theSCISMSconsist of:

Commercial Aviation Operations (e.g., FAR Part 121 & Part 135)
FAR Part 91 & Part 91K Aviation Operations

Air Tour Operations (FAR Part 135)

EMS Operations (FAR Part 135/Part 91)

Domestic, International and Foreign (to th8)WMajor Air Carriers
Passenger and Cargo Operations

Air Carrier Owned (US and nedS) Maintenance Facilities

MRO Facilities (FAR Part 145)

Surveyinstrumentshave beerdeveloped to test single operation, or thiateraction between
these operational departments:

Flight Operations
Maintenance Operations
Ground Operations
Cabin Operations
Dispatch Operations

The validation procesdhas involved several iterations of the survey and incorporated
psychometric eviderec, conceptual considerations, and re
determine improvements. In this section, we present a brief summary of the development of the
survey; full details of each step can be found in the technical reports referenced below

4.2.1 Flight Operations Survey Development and Revision

The flight operations version of the survey was developed first, based on tfiactmemodel
proposed by Wiegmann et al. (2002). In an initial test (Wiegmann et al., 2003), the fiveesibscal
showed acceptable or better r devel amdysek idantfied( U =
several poor items and respondent comments suggested ways to improve the wording of several
items. Unfortunately, a small sample size<43) precludech more complex analysis of the
degree to which the items fit the hypothesized-faetor model. A subsequent study (Gibbons et

al., 2004) with a larger sampla € 503) used confirmatory factor analyses and found that the
five-factor model fit the data oly. Three of the original five factors (accountability system,
management involvement, and reporting system) showed good structure after removing a few
problematic items. Analysis of the other two factors (organizational commitment and employee
empowermat) suggested that each of these factors in fact consisted of multiple subdimensions.
Exploratory factor analysis indicated that the organizational commitment scale was best fit by a
threesubfactor model, making distinctions between items describing upgem a ge ment 6 s
perceived attitude toward safety (now Safety Values), compliance with mandated aspects of
safety (now Safety Fundamentals), and willingness to expend resources to improve safety above
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and beyond regulatory requirements (now Going Beyond dangd). Similarly, exploratory
factor anal ysis of the Employee Empower ment

opportunity for input into safety e | at ed deci si ons (APil ot I nputo
peers accountable for safe behao r (APeer I nfluenceo), and pi
safety (APil ot Responsibility/ Commitmento). T
yielded much better fit indices, though these

The psychometric analysis above was then reconsidered from a conceptual viewpoint. Many of

the items in the new subscales of Employee Empowerment seemed to overlap with the intent of

the items in the Accountability System scale. Accordingly, these were itgdgrao a new

broad factori Informal Safety System with subfactors of Accountability, Authority, and
Professionalism as described above. The three subfactors of the Organizational Commitment
scale were retained. Up 0 n eemecdapprapriate to sepgpaberthd e nt s
Reporting System scale into two subscales, one emphasizing the reporting system itself
(Reporting System) and one emphasizing the ai
Feedback), as respondents indicated tivesee often quite distinct in practice. A third scale

(Safety Personnel) was added to this group to capture the role of those individuals with formal
authority over safety. These three subscales (Reporting System, Response & Feedback, and
Safety Personnelwere combined under the general factor Formal Safety System. The
Management Involvement scale underwent perhaps the greatest change as the result of the
conceptual analysis. Although the confirmatory factor analysis suggested that these items
described ar el ati vely uni tary construct, responder
Amanagement 0 was too broad and that their e
management personnel were meawchief pilots, dispatch, upper management, etc. Further, the
Managment Involvement factor was highly correlated with most of the Organizational
Commitment subscales, suggesting that many respondents may have been thinking of upper
management when they saw the term fAmanagemen
supervisory but not executive positions.

This led to a shift in our thinking with significant implications for the design of the current
SCISMS. As noted earlier, most studies of safety culture within a single organization focus on a
single job function, whre everyone shares similar responsibility for safety. In aviation, there are
multiple groups of personnel who play different, but integrated, roles in achieving safety. Safe
flight operations depend not only on the safe behavior of the individuals watth job
function, but also on the coordination and communication between diverse groups. This
integration, or the | ack thereof, i's an essen
solely on traditional hierarchical levels (employee, sugeryiupper management) may be
appropriate for, say, a manufacturing organization, but cannot fully capture the safety culture of
an airline. As a result, separate scales for each relevant personnel group were created and
grouped together in the Operationsteractions factor. The items in the Management
Involvement scale were rewritten to focus specifically on chief pilots, and corresponding scales
were developed for digchers and instructors/trainings these were identified as important in
respondent@mmentsTablel contains the inventory for tHeart 121flight operations SCISMS.

17



Table 1. Scale inventory for the Part 121 flight operations version of the SCISMS.

SCISMS Major Factor Scale Sub Factor Scales
Organizational Commitment

SafetyValues
Safety Fundamentals
Going Beyond Compliance
Operations Interactions
Chief/Fleet Pilots
Instructors/Training
Dispatch
Operations Control
Ground Handling/Ramp Operations
Maintenance/Engineering
Cabin Crew
Formal Safety Indicators
Reporting System
Response & Feedback
Safety Personnel
Informal Safety Indicators
Accountability
Pilotsd Authorit)
Professionalism

4.2.2 Maintenance Operations Survey Development and Revision

A version of the survey was also developedRart 121maintenance operations, based on the
design and items of the original survey, and a similar validation process was conducted (Gibbons
et al., 2005). Again, the hypothesized fiaetor model of Wiegman et al. (2002) did not fit the

data well, and the results of the individual scale analyses were quite similar to those of the flight
operations survey. Exploratory analyses again suggested dividing the Organizational
Commitment and Employee Empowermeaalss into three factors each, and these subfactors
corresponded loosely (though not exactly) to those identified in the flight operations analysis.
Accordingly, a revised model for maintenance was proposed, including the four major factors
described abovewith slight variation in the subfactors associated with each. The specific groups
of personnel included in the Operations Interactions factor varied from the flight operations
version Table2 contains the inventory for the Part 121 maintenance opesaiGiSMS.
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Table 2 Scale inventory for the Part 121 maintenance operations version of the SCISMS.

SCISMS Major Factor Scale

Sub Factor Scales

Organizational Commitment

Operations Interactions

Formal Safety Indicators

Informal Safety Indicators

Safety Values
Safety Fundamentals
Going Beyond Compliance

Supervisors/Leads
Instructors/Training
Maintenance Control
Flight Crew

Cabin Crew
Dispatch

Reporting System
Response & Feedback
Safety Personnel

Accountability
Techniciansd Aut't
Professionalism

Test reliabilityrefers to the consistency or replicability of a set of test or questionnaire items. A
reliable scale is one that will yield the same score for two different individuals with the same true
level of the trait or attitude being measured, or for one indivichsted twice (assuming that no
changes have occurred between tests). Within a scale, items that assess the same underlying
dimension are related @orrelatedwith one another. A common measure of reliability is the
GuttmanCronbach alpha coefficien€¢onbach, 1951; McDonald, 1999), which is based on the
correlations between the items in a scale and the length of the scale. Alpha coefficients derived
from the data can range from zero to one, but standards regarding its size depend on a number of
factas, including the nature of the research and the degree to which scale items are redundant
(Nunnally, 1967; John & Bendflartinez, 2000). Usually, alpha coefficients at or above .70 are
considered acceptable, particularly when scales are SubsequenBCISMSsurvey tests and
validation efforts
Alpha scoresas calculated from a recent SCISMS survey conductedmiajar airlin® s

have

operations departme(ri=~3700) revealing highly reliable instrument
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Table 3. Example Scale Reliabilityat a major passenger airlineusing SCISMS

Scale # of items Alpha
Organizational Commitment 20 0.91
Operations Personnel 60 0.95
Formal Safety System 17 0.83
Informal Safety System 16 0.82
Total Reliability 113 0.97

4.3 Procedures

When an organization wishes to perform a safety culture surmesgccduntableexecutiveis

obliged tochampionthe survey to the employees of the organization as a chance toajaable
information regarding t hdn norma eperatibrnguiing th8s c ul |
adoption phase, the program should be scheduled and formally announced.

As part of SMS implementation, SMS training may already have been proWideduggested
to obtain abaseline measure the organizafion cul t ur e prior to i mpl eme
and measure the effects of the program on the organization.

As part of adopting a safety culturejg best to notify employees of the impendingvey. This

is done through newslettensriefings angostings. It is beneficial to prepare a cover letter from

the Safety Officer or Accountable Executive of the organization outlining the purpose of the
survey, its voluntary and confidential natures importance to the organization and the
organi zationds ongoing commitment to safety.
through the organization before the survey instrument is distributed.

At the very least, meto two months before theusvey is to be distributet is advisable to share
this information throughout therganization It is also beneficial to discuske surveywith the
various stakeholders(g., union representativedo assurethe parties that the SCISM&sks
about normal operations and not labor relatiorne following information should be shared:

e The survey is completely anonymous and voluntary.

e All surveys go directly to aecurethird party, The University of lllinois, who has met
strict Institutional ReseardBoard protocols regarding the protection of human subjects.

e The data is protected and will only be reported to the organization in the aggregate.

e No individual identifying data will be presented.

e Respondentamments will be shared with the organization and edited when it appears
the writer may be identified.

e To be thorough, both management/leadership and line employees will participate in the
survey.

The survey is housed on secur@mputerserver at the Unersity of lllinois. Employees are
provided the discrete web address and log in information needed to access theRamdeynly
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generated passwords are normally wused, whi ch
through email. Once directed to tlseirvey link, employees will enter theirsernameand

password information to access the surveynce the survey process has begun, the return
process can take two weeks to one momkturn ratesretabulatel at the end of each weel

the return rate isethargic the companywill be promptedsend outa gentlereminderletter to

gain more input.The process should be closed at the end of one month, at the latest.

Once the final report has been submitted to the organizagedp&k is necessary to allow
results and recommendationsimdluence thesafety culturgorogram The organization should
evaluate the recommendations and prioritize response throughout the organizétios.
necessary to maintain ongoing program measuretoeidentify valid and reliable processes to
assure safety culture effectiveness. This measurement, evaluation, action cycle lends to the
continuous safety improvement at the organization and presents safety as front anth center
organizational concerrand the safety management system

5. EXAMPLE DATA.

The structure of the SCISMS permits analysis
multiple levels. The four major factors allow arasg | a nc e, gl obal view of
major strengthand areas in need of improveméigure 7)

7.00
6.00 548
4.95 5.01
5.00 A 4-81
4.00 -~ —
3.00 - —
2.00 - —
1.00 4 T
Organizational Operations Formal Safety Informal Safety
Commitment Interactions Indicators Indicators
Safety Culture Dimension
Figure 7. Exampl e me an response over al | responde

operations SCISMS.

This airlinebs overall summary suggests that
the neutral point of 4.0 on a-pbint Likert scale), but Organizational Commitment is the
strongest area and Informal Safety Indicatscsre lowest
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The subfactors allow a more detailed analysis, particularly for problem areas. For the airline
above, the Informal Safety System can be broken down into its component subfactors as follows
(figures 8, 9 &10). kstograms represent the distribution of particisaéésponses to the overall

scale
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Figure 8. Example distribution of responses to Accountability Systensubscale(overall
mean: 4.50)i Part 121 airline flight operations SCISMS.
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Figure 9. Example distribution of responses to Authority subscale (@vall mean: 5.03)1
Part 121 airline flight operations SCISMS.

22



Figure 10. Example distribution of responses to Professionalism subscale (overall mean:
4.91)i Part 121 airline flight operations SCISMS.

The low overall score for Informal Safetydicators appears to be largely driven by the
Accountability scale, which received many negative responses and has the lowest overall mean
of the scales in this factgfigure 8) Although there is variability in how pilots perceive their

own Authority (figure 9) the overall trend is positive, and there appears to be general consensus
that Professionalism is moderately but not highly posiiigire 10) Even further information

can be gained by drilling down to the level of individual itefsr examje, in the poblematic
Accountability scale (figure 11)

Figure 11.Distribution of r esponses to Accountability Scale Itemssing SCISMS.
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